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Preface

ARTECH 2008 is the fourth international conference held in Portugal and Galicia on the
topic of Digital Arts. It aims to promote contacts between Iberian and International
contributors concerned with the conception, production and dissemination of Digital and
Electronic Art. ARTECH brings the scientific, technological and artistic community
together, promoting the interest in the digital culture and its intersection with art and
technology as an important research field, a common space for discussion, an exchange of
experiences, a forum for emerging digital artists and a way of understanding and
appreciating new forms of cultural expression.

Hosted by the Portuguese Catholic University’s School of Arts (UCP-EA) at the City of
Porto, ARTCH 2008 falls in alignment with the main commitment of the Research Center
for Science and Technology of the Arts (CITAR) to promote knowledge in the field of the
Arts trough research and development within UCP-AE and together with the local and
international community.

The main areas proposed for the conference were related with sound, image, video, music,
multimedia and other new media related topics, in the context of emerging practice of
artistic creation. Although non exclusive, the main topics of the conference are usually:
Art and Science; Audio-Visual and Multimedia Design; Creativity Theory; Electronic
Music; Generative and Algorithmic Art; Interactive Systems for Artistic Applications;
Media Art history; Mobile Multimedia; Net Art and Digital Culture; New Experiences
with New Media and New Applications; Tangible and Gesture Interfaces; Technology in
Art Education; Virtual Reality and Augmented Reality.

The contribution from the international community was extremely gratifying, resulting in
the submission of 79 original works (Long Papers, Short Papers and installation proposals)
from 22 Countries. Our Scientific Committee reviewed these submissions thoroughly
resulting in a 73% acceptance ratio of a diverse and promising body of work presented in
this book of proceedings.

This compilation of articles provides an overview of the state of the art as well as a
glimpse of new tendencies in the field of Digital Arts, with special emphasis in the topics:
Sound and Music Computing; Technology Mediated Dance; Collaborative Art
Performance; Digital Narratives; Media Art and Creativity Theory; Interactive Art;
Audiovisual and Multimedia Design.

Moreover, a very relevant and exciting part of the ARTCH conference results from the
Installations physically presented at the conference venue, the audiovisual performances at
the UCP School of Arts and Casa da Musica and from the Collocated Events:

Olhares de Outono 2008 (http://artes.ucp.pt/olhares-outono/2008/)
DIGITAL Games 2008 (http://www.digitalgamesgroup.org/cdg2008)

November 2008

Alvaro Barbosa
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A SYSTEM OF INTERACTIVE SCORES BASED ON QUALITATIVE AND
QUANTITATIVE TEMPORAL CONSTRAINTS

A. Allombert
LaBRI/IRCAM

M. Desainte-Catherine, Joseph Laralde
LaBRI/Scrime

G. Assayag
IRCAM

ABSTRACT definitions. A score is defined as a tuple=< t,r,1 >

where t is a set of temporal objects, r is a set of temporal

We propose a formalism to compose and play interactive relations and | is a set of linear constraints.

scores involving temporal structures and discrete interac- A temporal object is defined by =< s,d,p,c,n >

tive events. We use temporal logical constraints called thewheres is the start timeg is the durationp is an attached

Allen’s relations and also quantitative constraints on time processg is a constraint attached tdi.e. its local store)

intervals over temporal objects to define the global orga- andn = (¢} ...t/,) is a list of temporal objects embedded

nization of the scores. in ¢ which are called the children of If n is empty,t is
During the composition we maintain the constraints said to be asimpleobject otherwise it is aomplexone.

with a propagation model. During the performancewe ac-  We defined 5 classes of temporal objects :

cept input controls to drive some temporal object and we

have to maintain the constraints in a real-time context. At

last, we present an example of a musical piece composed

with a partial implementation of our model.

e Aninteraction point has the constraiht= 0. Inter-
action points model discrete interactive actions. Its
process consists in “listening” to the environment
and waiting a triggering signal to happen.

1. INTRODUCTION e A texture has a generative process. It has the con-
straintd € [dmin, dmaz] With 0 < diin < dimaa,
which gives an authorized range of variation. If
dpmin = 0 andd,, .. = oo then the texture is said to
be supple if we forced = d,in = dimae thenitis
rigid, otherwise {,,,q # o0 andd i # dmaz) it

is said to besemi-rigid

To compose an interactive musical piece often necessitates
to bind musical parts with interactive events or computing
programs. But the musical writing systems propose lim-
ited real-time interaction while programming systems as
Max don'’t provide sophisticated composition tools.

We claim that a new kind of systems providing compo-
sition environment as well as programming tools for spec-
ifying interaction is needed.

We focus on the question of interpretation of electro-
acoustic music which greatly deals with interaction. A e A constraint object”O is a special type of inter-
composer writes a score by defining temporal elements val which process consists in adding a set of global

e Anintervalis exactly like a texture except that it has
no generative process. Intervals are blahiceholders
in the score ; they help to refine Allen relations

with musical contents and then can define some specific
controls that will be used by the perfomers during the
excution to express through the piece. Tools allowing
this type of composition/interpretion process for contem-
porary music are needed to explore new possibilities as
shown in [7].

constraints into a global constraints store

A control-pointp is always created in relation with a

texture/interval. Control points help to express any
TO (Temporal Object) and a particular point inside
a texture, an interval or a constraint object. As an

In this paper we propose a formalism for composing interaction point, it has the constraifit= 0.

and performing musical pieces involving static and inter-
active events bounded by logical constraints. Here, we
limit our study to temporal and duration constraints. We

shall call this types of piecesteractive scoresand the Alinear constraintis defined Hy=< k, ¢1, &> > where

system based on this modstore The first tests show s in @ and¢, andt, are temporal objects. This forces
this model to be appropriated to score editing and real- 4, equationi(t,) = k.d(t)

time requirements.

A temporal relation is defined by =< a,t1,t> >
wherea belongs toA, the set of Allen relations [1] pre-
sented on figure 2, ang andt, are temporal objects.

Temporal objects The composer can explicitly define
Allen relations between TOs to bind them. Note that a
during relation is automatically added between a TO and
its children. The Allen relations are only qualitative while
Our model of scores has been presented in [3]. Thus, weall initial temporal positions and durations are quantita-
will just recall here important notations and add some new tively specified in the score. But, the composer can also

2. INTERACTIVE SCORES MODEL

Page 1
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(4 ) [ B ] Abefore B ral relations be expressed through Allen relations, dura-
| tions constraints and linear constraints. The purpose of
¢ Ameets B the global constraints is to catch constraints on the param-
-' : eters of the process attached to the TOs which are out of
—A ' v Aoverlaps B . .
: the scope of this article.
{4 ] \ AstartsB At last, the graphical level provides a set of surface rep-
C resentations and graphical edition tools that may include
! A finishes B conventional music notation (where it may apply) or hier-
! ' Aduring B archical boxing representation such aOpenMusid4]
a ) Aewass andBoxeds).

The figure 2 presents an interactive score.

time

T7

Figure 1. The Allen relations

add some quantitative constraints in specifying a TO to
berigid or semi-rigidor in adding linear constraints be-
tween TOs. We can see that the quantitative constraints
will put restrictions on the Allen relations. Temporal re-
lations are used to keep a global organization of the score
whenever the composer changes the characteristics of TOS

T8 (Volume < 100)

finishes
overlaps

meet:
T3 M3\ S
[Brinfnad TS

(starttime, duration) at score edition time. The new values
are propagated through the score and the TOs are moved
or stretched to respect the constraints.

Interaction Points We call an interaction point a par-
ticular event that is not to be played by the score player.
It models a discrete, asynchronous event that is supposed
to happen at performance time in the external environ-
ment and to input the system through an input channel.
The composer can bind interaction points with any TOs
through themeetsrelation. Therefore, the composer can
express the way external controls will be able to drive the
execution of the score at the performance time. Interaction
points may happen at a certain distance from the date they
are assigned to in the score, because of expressive choices
or even mistakes. Thus, the point date in the score is the
ideal date in the point of view of the composer and the
Allen relations will be used to maintain the score coher-
ence whatever the anticipation or the delay is. The com-
poser can limit the range of anticipation and delay by us-
ing quantitative constraints. So the general philosophy be-
hind this at performance time is “keep as much as possible
the coherence of the time structure planned in the score,
while taking into account, and accepting up to a certain
limit the expressive freedom of the external agent”.

Global Constraints: We allow the composer to de-
fine global constraints in order to catch specific constraints
that cannot be expressed with unary or dual constraints as
guantitative constraints or Allen relations. When a CO is
added into the score, the global constraints he holds must
be respected between its start time and its end time. Since
COs are just specific TOs, the composer can synchronize
the period of application of global constraints with any
TO by using temporal relations. Its important to note that
the objective of the global constraints is not to catch some
special temporal relations because we want every tempo-

Page 2

Figure 2. An example of interactive score

On this figure, we can find &mporal objects from
different types :

severatextures (11, T, T3 andTr). Everytextures
are simple ones excefit. There are bounded to
each others byllien relations (overlaps) and also
by qualitative constraintd(7:) = k.As). At last,
the bold upside of}; means that?} is rigid so there
is the constraind(77) = A;.

aninteraction point Ty used to allow the interac-
tive trigger of the start df» by the performer during
the execution.

ancontrol — point Ty used to synchronize the start
of Ty with a specific point or moment d&f;. This
specific point is supposed to make sense with the
process attached 5, (for example the climax of a
dynamic variation).

someintervals (Ty, Ts andTg) that represent the
specific status of some time intervals, and7g are
rigid, then they force the two constraints :

S(Tl) — S(T7) = A()

(s(T7) + d(T7)) — (s(12) + d(T2)) = Ag
at last73 is semi-rigid and forces the constraint :

Amin S S(TS) - S(Tl) S Arna:r

a constraint object Ty bounded to théextures
Ty andT> with Allen relations. It forces a global
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constaint on the volume. As it is a global con-
straint, this volume is the volume of the mix of the
textures that sets duririg, i.e. 77 andT» and even-
tually T3 if the performer triggerd; (the start of
T5) enough late s@% overlapsls.

We have implemented in@penMusi@ version of the
interactive scores model limited to the case where every
TOs aresuppleand where there is no linear constraints.
The composer can only define Allen relations and global
constraints. The figure 3 presents some screenshots of our
implementation ofscore

There are two different steps in the interactive scores
model : the edition time and the performance time. Dur-
ing the edition we have to support the add and remove
of constraints and maintain these ones when the composer
changes some characteristics while during the performance
we have to take into account the performer choices and
to maintain the constraints under a strong real-time con-
straint.

Since computation time is not critic during the edition
time, we use a general constraints solver called Gecode
[10] which propagates the new relations, constraints and
values. This cannot be done in a real time context since
we are not able to control the computation time.

3. REAL-TIME MODEL

We proposed a real-time model in [2] for a limited model
of interactive scores. In this case, the temporal constraints
in the scores are limited to the Allen relations. So there are
nointervals and all thetextures aresupple. This model

is based on Petri nets to which we add a global constraints
store. A Petri net is a specific states machine which can
run concurrent processes that must synchronize at particu-
lar moments. Formally, itis a bipartite directed graph with
two types of vertice called “places” and “transitions”. An
edge can only connect two vertices from different types.
At last places contain a number of tokens greater or equal
to zero. A state of the system is represented by a distri-
bution of tokens among the places. The system changes
his state by crossing “transitions”, this modifies the to-
kens distribution by a consummation/production process.
In our case, we use a special type of Petri nets cdlied

Petri Nets[9] which allows to associate a time-range of
wait in places before crossing the transitions.

After the edition time, we transform the interactive score
into a Petri net by associatimyentith transitionswhile
placesare used to wait betweearvents We represent the
Allen relations through edges connections. For example if
thereisthe relation =< before,ti,t2 >, £}, represents
the transition associated to the endtpfand.S;, the one
associated to the start tf, we will find in the net a place
P. representing the time to wait between the ent @ind
the start oft, with an edge fron¥;, to P, and an other
one fromP, to S;,. So we will be sure that the relation
is maintained.

In addition, we don't use fixed delays in places but
ranges to permit synchronizations. When a token is cre-

Page 3

(a) Addng a Allen’s relation

(b) Defining the OSC messages associated with the boxes

(c) Adding an interaction point

Figure 3. Some screenshots Isicorein Open Music
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ated ina placeP with a rang€t,,in, tmaz], @n intern timer 70 before _——
t is launched from 0. While < t,,;., the token cannot {Tl } {T2
be consummated (this means that the transition that fol- .

lows P cannot be crossed). When= t,,,,.., the system T4

crosses the following transition if it can. Formally, the
range forces the following transition @? to be crossed

whent, i, <t < tnq.. If this transition waits for an ex- (a) The score
ternal event to come as for a transition representing an in- Sn Er
teractive event, then the system doesn’t take into account W)

the performer’s actions before the tinteeaches the value ~\_/

the transition beforéreaches,,, ..., then the system auto- X

matically crosses the transition. %Qﬁ
Itis important to note that for a transitidn it can exist . Sr, :

several place®; with an arcA; = Pi — T. EachT; has

a rang€tmin,; , tmax,;] @nd a timert;. In this case]I’ can

be crossed when :

tmin and if the performer doesn't trigger the crossing of @
St

(b) Theassociated Petri net

Figure 4. An example of the transformation of a score

T_his t.ype. of synchronization situation can lead to critical g typically a synchronization transition. In this case, the
situation if : ranges ofA, andAj are[A,_. ., oc0] and[As.., ., o).
This permits the synchronization. In fact, the modifica-
tion of the date 0§(T5) by the performer will propagate to

This means tha’ should be crossed to respect one of the ¢(73)- Since the date of(7;) may be modified, then val-
ranges while it cannot be crossed according to an otheru€s 0fA; andAz may also be modified. With the ranges
range. In our system, we always try to prevent this kind of We defined, we ensure that :

situation.

Inthe limited system, we use 2 differenttemporal ranges B2soore < D2
in the places : if the place represents the wait of an exter-
nal control, its range i$0, co] since we can accept any Asocore < A3
anticipation or delay (every TOs asepplg ; for the other  More precisely, ifs(73) is anticipated A3 will increased
places, the range [ score, 00| WhereAg.,. isthe value  while A,___  will be respected. On the contrarysifT%)
written in the score for the wait duration represented by s delayedA, will increase and\s___ will be respected.
the place. The valueo translates the fact that a wait du- At last, the composer can change the default ranges of
ration can be increased by an interactive event not directlyintervals preceding a synchronization transition. He can
connected to it but which can influence the wait duration choosd0, oc] for some intervals. This implies that the val-
through synchronization configurations. Thus if ime uesA,__.,. whith such a range will not be ensured. Then
teractive eventinfluences the wait duration, its value is the composer can give a priority on intervals that he wants

Ascore €lse itis a greater one. to last at least the written values while the other can be
We can find an example of the transformation of a very totally modified.

simple score into a Petri net on the figure 4.

In this example, there aretéxtures and aninterac-
tion point7y. On the Petri net, the symbods, ander,
denotes the eventart of 7; andend ofT;. The Allen
relationsT'1 during 10, T2 during T0, T'3 during T0
andT; before T2 are represented by the configuration of
the Petri net. The symbdl denotes the external control
used to triggefl;. At last, we lay emphasis on 3 intervals

3i7j|ti < Cmin; and tmag;j < tj

4. QUANTITATIVE CONSTRAINTS

Now we want to take into account the quantitative con-
straints. For the edition time we still use a constraints
solver such as Gecode, since we don’t care about the com-
putation time. But we have to modify our real-time model.
In fact, to introduce qualitative constraints rises up the
possibility for the performer to break some constraints of

e A, betweers(7Tp) ands(T3) the score during the execution. Our aim is to ensure that
the score will bee totally played without any broken con-
e A, betweer:(T) ande(Ty) straints. This aim is quite difficult to reach since we have

to anticipate the actions of the performer that could lead

o Aj betweere(T3) ande(T; . . . )
3 (T3) (To) to inconsistent situations.

In the Petri net the range ak is [0, 0] since Ay is The figure 5 shows a an example of this type of situa-
supple and we allow the performer to trigger the control tion. We can see agid complex texture” (d(P) = Ap)
X whenever he wants. The transition representifig) with two childrenA and B, arelation =< before, A, B >
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and anmteractive event; controlling the beginning ofl.

So, the valueA; can change under the influence Bt
Since we have the equatiod(P) = A; + d(A) + Ay +
d(B) + Az itis clear that valued(A), Ay, d(B) andAs

may be modified to maintaid(P) = Ap. In the exam-
ple, T; is delayed so we have to reduce the durations val-
ues. There are several ways to compute these values, so
we guided the computation in adding an order of reduc-
tion chosen by the composer at composition time among
2 alternatives : left reduction which means that the reduc-
tion order is the chronological order (the example choice)
or a right reduction which is the reverse order of the first.
Since duration values may change, we have to modify the
time-ranges associated to the places of the Petri net.

Encoding the quantitative constraints directly in the Petri
nets appeared to be inapplicable in the general case. As a
consequence, we have to add to the petri net that holds the
Allen relations, a constraints system or CSP (consraints
satisfaction problem) that holds the quantitative constraints.
This CSP is from the same type as the one we use during
the edition step to maintain all the constraints. The differ-
ence with the edition step is that during the execution, we
have the petri net that maintains the Allen relations with-
out constraints computation. Then, we want to put into
this CSP only the constraints that cannot be hold by the
Petri net. One can also see that some specific quantita-
tive constraints can be very easyly represented in the Petri
net. For example, an interval between a satic event and
an interactive one that follows it (such &s) on the fig-
ure 4), can be forced to be&mi — rigid with the range
of values[Val,in, Valma.] Simply by using this range in
the Pretri net in the place that represents this interval. It
is very important to deal with the smallest CSP as pos-
sible to prevent from excessive computation times, then
we have to clearly identify the constraints that cannot be
represented in the Petri net.

To represent this CSP, we use a constraints graph which
is a bi-partite graph in which variables and constraints are
represented by the vertice and there is an arc between a
vertex labeled by variable B and the vertex labeled by
a constrainC only if V is involved inC' in the CSP. We
want to use this representation with a propagation algo-
rithm that allow us to propagate the dates of the interac-
tive events over the CSP and compute new values for the
textures and intervals durations that take into account the
actions and choices of the performer.

To determine which intervals will appear into the graph,
we define for each interactive event durations se¥.
called thein fluence area of e including all the dura-
tions that could be modified bythrough qualitative con-
straints. Eventually the variables set of the constraints

graph associated to a scorwill be |J Z. where the du-
eEs
rations are seen as the variables representing them. This

means that the constraints graph will only include the in-
tervals that may change during the execution.

Each variable of the graph is associated tdoaain
which is a range of value§/al,,in, Valymas]. The do-
main D of a variablevar is the set of values such as for
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val in D, there is a solution to the constraints problem ac- has interactive start and end, so during the performance

ceptingvar = val. Computing the variables domains of d(77) will be changed. Using the constraints graph, we

a general constraint problem is not easy. In our case wewill propagate this modification td(7;) and then to all

use a domain reduction algorithm inspired logigo [6] the other durations in order to simulate a change of the

which reduces the domains from the initial rarigex]. tempo. With similar configurations, one can define auto-
After the edition time, we turn the score into a Petri matic “accelerendo” or “descelerendo”.

net and a constraints graph. Before the performance we

run the domains reduction algorithm to compute the time- Cutt e
ranges of the arrival of control inputs, because we want 3 ——— |
them such as whatever the anticipations or delays on inter- ‘ ;‘t f———

active events there will be no incoherence with the quan-
titative constraints. During the performance we run the
reduction algorithm each time an interactive event hap- T
pens to reduce the variables according to the anticipation
or delay of this event. Of course, the domain of an inter-

val in the constraints graph will be same as the time range
we use in the Petri net for this interval. Then, each time '
we recompute the domain of an interval with the propaga- sthrts

ky

finishes

)
meets mepts
I

meets '
tion algorithm, we set the corresponding time range in the 3 (n F/i\;a 5
Petri net to the new domain. - e
Unfortunately, the reduction algorithm is efficient only in /f; -
over acyclic constraints graphs which is not the general equals . m: ‘ = equals
case. If the graph is cyclic the domains after the reduction tn - /[\2, ‘
algorithm can contain some values that lead to an inco- ! = — £
herence. This is particularly crucial for the domains of — '”“t"/f;
10 c u c

intervals involving interactive events because this means
that when the performer will have to trigger such an event,
we may accept some values that lead to inconsistent situ-
ations. One solution could be to test each value of the
domains after the use of the reduction algorithm but this
one is clearly too expensive in time.

To prevent from this expensive computation we are think-
ing about only test the extreme limits of the domains after
running the propagation algorithm and use a property of (d) The associated constraints

(c) The 2 bars written as interactive score

convexity of the domains. That is for a variabfewith a graph
domainD andv; andvy in D :
Yolvy < v < vg,v € D Figure 6. An example of an interactive tempo setting

Thus our idea is, after running the propagation algo-
rithm on a cyclic graph, to test the valu&sil,,;, and 6. ECO MACHINE
Valmae for the domains of the forfV al,in, Valmaz)- '

If solutions exist with this values, we accept the domain, \we introduced different structures to represent the scores
if not, we recompute the domains. This solutionis still on qyring the execution : petri net, constraints graph, store

the drawing board. of global constraints... This structures are bounded to-

But even if the acyclic graphs are not the general case,gether and must be jointly used during the performance

they present interesting cases. step. Then we gather all this structures in what we call
a musical environemerthat will be executed during the

5. AN EXAMPLE WITH ACYCLIC GRAPH performance. Formally, this environementwill interpreted

by an abstract machine that we call the and that we intro-
Acyclic constraints graphs can be found in some interest-duced in [8]. This is an abstract machine such that :
ing cases. The example presented on figure 6 consists in o
interactively setting the tempo of 2 bars of the bossa-nova  ® @ state of thesC'O machine is a tupl€E, €, O, t)
standard Blue Bosshy Kenry Dorham. We turn the 2 where :
bars into an interactive score with temporal objects repre-

: ) . . — E'is a musical environement
senting the notes, Allen’s relations designing the temporal

organization and an intervdl, representing a time-unit — Cisacontrol string representing time-stamped
which is related to each duration by a linear constraint. events
These constraints express the durations in time-Uufit. — O is the output string

Page 6
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plementation oflscore into OpenMusicby Joseph Lar-
Inputs . . . o
ECOMachine alde, musical assistant at Scrifme In this implementa-
_ tion, OSC messages can be defined to be sent when tem-
Time management poral objects start and end. The interactive events are also
Petri net cspP ‘ triggered by OSC messages.

1 The figure 8 presents a part of the score. We can see
m ONBO e O] \ .
| that there is an instrumental part which controls some in-
! teractive events through control pedals and that the tempo-
() ral objects are used to communicate with Max/MSP. Pre-
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ! cisely, the first object is used to control the recording of
outputs samples that are used in some granular synthesis processes
o T “ > controlled.by the other temporal ob{ects. o .
! According to Joseph Laralde : “The main interest in
i-score is that it perfectly completes Max/MSP as a se-
[Pl ] [PQ ]1 o guencer with a real-time approach. | can receive inter-
action messages from Max/MSP that can be information
from MIDI devices as well as real-time sound analysis re-
sults and send it back osc messages to trigger the events
Figure 7. The ECO Machine | need. This go_uld be done only with Max/MSP_ but with
much more difficulty and the result would be quite messy
and hard to develop at the same time the piece is being
— tis the time-stamp of the state written.”

constraint;

constraints

e the operation of the machine is described in terms
of state transitions that synchronized on a clock. 8. CONCLUSION AND FUTURE WORK

The figure 6 presents the schema of €O machine in  We presented in this paper a system for composing in-
a particular state during the execution. As we can see, theteractive scores and playing them. We used Allen rela-
musical environement contains all informations needed totions and durations constraints to define temporal organi-
produce the outputs. We can see that we separataube zation and specific models using constraints propagation
cal envornemerih two parts, one deals with the temporal and Petri nets to maintain these constraints. We presented
structures and the other deals with the processes attachedxamples of the use of interactive scores including an orig-
with the temporal objects and their parameters. Then afterinal composition. The next step of this work will be to find
the edition step, we turn the score intmasical environe-  a solution for scores with cyclic constraints graph and to
mentthat will represent the temporal and musical infor- continue implementing and testitgcore We are also in-

mations and will be interpretable by tiCO machine  volved into a project for adapting our model to the needs
This abstract machine is generic and will be stricly the of theater stage managers.

same for each score, while theusical environementill
depend on the score.

During a step of the execution of the machine, the fol-
lowing operations occur :
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ABSTRACT
Abstract — We present InstallaSon, an application for
editing and management of installations requiring

audiovisual projection and taking into account some kind
of interaction between the video, the audio and the user.
This prototype, composed of an ensemble of
Max/MSP/Jitter patches, represents a personal response to
the need to obtain a generic tool to assist the prototyping of
navigable musical environments, such as the Monthey04
project. Finally, we discuss the advantages and limits of
such an approach.

Index Terms — Audio-Visual and Multimedia Design
for Artistic Applications.

l. INTRODUCTION

Our composition work directed us towards the design
of works privileging two forms, the database and the
navigable spaces [9]. Thus, since 2006, we started the
project "InstallaSon - KITTy..." [15], integrated since
November 2007 in the project PRICES [6].

In the following paragraphs, we will describe the first
axis of this work under development: InstallaSon [12].
Our artistic motivation resides in the desire to exploit
other forms of musical deployment, beyond the linear
unidirectional sequence, in conformity with the situation
in concert. If there are examples of music trying to
escape from this format, as music that explores overture
and mobility, indeterminacy and chance [3], these
examples are normally intended for a concert situation
or very close situations where there is a rather precise
temporal framing. We find examples of music in rupture
with this framework as Musiques d’ameublement from
Erik Satie (1920). Furthermore, today, we notice a great
development of the practice of the installation, in
particular installations where the musical aspect plays
the central role. In fact, this path has been already
largely exploited and theorized by composers such as
Robin Minard [11], Jean-Baptiste Barriére (Reality
Checks, since 1996) [2], Kaija Saariaho (Le miroir des
songes, 2004, with J-B Barriére) and, within a
framework of research, in composers and researchers
such as Sedes, Bonardi and Todoroff among others [13].

Il.  INSTALLASON’S CONTEXT

InstallaSon was planned to help us in our work of
composition as a tool more suitable to the design of
music that spans across a space (integrating features like
setting in space, definition of trajectories, sound
production, etc.). As a starting point, we took as general
model the situation of installation and the exploitation of
immersive spaces (or at least, "psychologically
immersive") where there is also a certain degree of
interaction with the spectator who becomes at the same
time an observer and an user: an interactor.

Fig. 1. InstallaSon. A setup example: in this case
the interactor “walks” through a scene composed by
two monitors, three screens and four loudspeakers.

InstallaSon is also used to help us in our reasoning on
this situation; as Mariétan already underlines it in 1969:

If musical time is not limited any more

to the ceremony of the concert, if space is

taken completely into account, the

composer becomes the developer who will

have to assume the conditions of the

freedom of listening of the listener or the

inhabitant. [10] (our translation)

In fact, in this situation, it is supposed that the music
is always "there" (it neither starts necessarily, nor
finishes obligatorily) and that its unfolding strongly
depends on an interaction with the spectator. The
question that arose was: how to structure a musical work
(music-visual) under this format?

A partial, very personal and above all provisional
answer to this question resides in the following points:

Page 9
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*  The situations or scenes considered would
rely upon the objects whose distance to an
interactor can start actions like, for
example, the reading of a file or the update
of its sound level.

*  These situations should not remain a kind
of static sound gardens. However, to
maintain a certain degree of location and
legibility of the scene we did accept the
integration of visual properties (as a wink
to the audio-visual concert situation).

e These scenes are taken as temporal
sequences where there are objects (islands)
having an intermittent existence (still a
wink, this time regarding the usual
procedures of musical composition).

» The objects to be constituted are image-
sound composites.

*  The distance between an interactor and an
object can be seen as one parameter of
interaction, providing a basic form of image
influence through sound in a composite.

e To introduce the possibility of
programming abrupt changes from point of
view-listening in the sequence as a way to
introduce some dynamic movement. Here
the wink goes to the cinema, taking the
"field / reverse shot" situation (champ /
contre-champ) as a form of writing.

InstallaSon generates a 3D stage where a
scene/sequence is carried on, where an interactor can
take walk. This scene/sequence takes the form of a
virtual environment accessible to interactors through
audio screens and monitors, acting as windows (points
of view and points of listening) on this world (see Fig.
1). Their actions are captured through sensors, joystick
or any other means determined by the
composer/designer, and translated into actions or
movements, according to modes established and tailored
to each project. As InstallaSon stands upon a Max/MSP
architecture a template is provided so that the designer
can add its own interface patches.

Finally, and to fix some limits, InstallaSon remains
primarily a tool for the setting in scene and not for the
production of the "raw materials": the sounds and the
images employed are generated through other tools
more adapted to this task. Thus, from the point of view
of the setting in general scene, InstallaSon just as it is it
is considered must:

* to be conceived like a rather audio-visual
tool rather than an audio tool;

« to make it possible to manage video
projections, through video projectors or
monitors and sound projections through
loudspeakers;

» toallow the rapid prototyping of a scene;

» to adapt to the various adjustments or
dispositions for a sequence in a given
scene;

» to accept a direct access to the generated
data allowing for local handling;

 to facilitate the communication or
transcribing with other tools.

The current version of InstallaSon communicates with
the Virtual Choreographer software (VirChor) [8]
benefiting from an external visual rendering engine
more powerful and already under development. To
achieve this, InstallaSon produces patches based on a
subset of VirChor commands set.

I11. INSTALLASON’S STRUCTURE

A. GENERAL DESCRIPTION

As previously stated, InstallaSon is composed of an
ensemble of patches programmed in
Max/MSP/Jitter [16]-[17], where most part of the code
is programmed in JavaScript [7] and objects are defined
taking as a model the syntax of languages like
VRML [1].

It can be defined as an application to allow the editing
and the management of interactive audio-visual
installations requiring visual and audio projection and
taking into account a certain kind of interactions
between the video, the audio, and the user:

 An editor because it allows creating,
changing, editing and manipulating one’s
project parameter settings;

* A manager because it can manage a
“project” in place (i.e. generate a run time
version of a project).

Therefore, we dispose some objects in a virtual
environment as if they lay down in a "garden". These
objects, made of other components, are the bricks with
which we set up a project (for the components diagram
of InstallaSon, cf. Fig. 6).

A "garden" is a stage where a selected sequence (a
“play”) is taking place. A sequence contains three types
of objects (Fig. 2):

» islands (audio-visual composites);

» doors (places that modify the point of view
— point of listening);

e cut points (points/moments where the point
of view - listening is obligatorily moved).

The islands objects are formed of composite objects
enveloped in temporal and space localization (cf
8I11.E.1 The Cast). The composites are heterogeneous
"agglomerates" made of audio and video. The scenes (or
sequences) take the paradigm of a virtual environment
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where the interactors do have access to a world through
audio monitors and screens, acting as windows (points
of view and points of listening) for this world. Their
actions are captured through ultrasound sensors,
joysticks or another means determined by the composer
and they determine a walk, according to the modes
established and adapted to each project.

Fig. 2. InstallaSon: Organization of the data in a
sequence.

B. GENERAL STRUCTURE

Six main areas accessible through the following
windows compose the general structure of InstallaSon:

»  The windows: "InstallaSon", functioning as
a tool bars, and "Transport", to control a
sequence playing (Fig. 3);

»  The Project Settings window;

»  The Stage Control window;

»  The Sequence Control window;

*  The Cast window.

Fig. 3. InstallaSon’s Main, Transport and Status
window.

From the hardware point of view, the configuration
supposes on the one hand a computer running
InstallaSon, to receive the input of users and to produce
audio signal and, on the other hand, for each video
rendering, a computer running a client version of
InstallaSon.

In the following sections, we describe firstly the
operation of InstallaSon as a manager and then as an
editor.

C. THE MANAGER OPERATION MODE

The mode of operation of InstallaSon as manager can
be described as follows: at first, InstallaSon reads a file
with the description of a project and locates the media
files (in a folder named "lib"). Then, according to data's
input provided by the user, it produces sound and sends
orders to the visual rendering engines (Fig. 4).

Fig. 4. InstallaSon : Information flow scheme.

To achieve this, once a project is loaded in the main
machine, it will be necessary:

» to load the appropriate client applications in
each machine responsible for the visual
rendering;

* to establish the communication between
machines, accomplished through the UDP
protocol;

» to choose a sequence to play (the sequences
available are accessible through the
"Sequencer  Control* or "Transport"
windows);

» to start the update of the data of the clients
regarding the selected sequence;

» to choose the data input or capture mode
and data configuration (Stage control
window);

» tostart (play) the sequence.

D. THE COMMUNICATION WITH IMAGE RENDER ENGINES

The commands sent by InstallaSon to the image
renderers broadly fall in two main categories:
» setup control command type (to write files
with project descriptions, and so on);
e commands to control the screens of the
running sequence (camera control, scale
objects, etc.).
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Thus, a machine runs InstallaSon acting as a Master
and as the responsible for the audio generation and for
the interface with the user. The other machines run in
slave mode, through a client application of InstallaSon.
According to changes of the parameters, these client
applications adjust the path for files containing the
media and recompile local patch files (Fig. 5).

For the moment, there are two main configurations,
either employing VirChor or Jitter. In the first case, the
communication is established between:

InstallaSon and the VirChor Client in order
to produce the files requested by VirChor:
patch files (*.xml), and a configuration file
(*.conf); it generates also a batch file
(InstallaSonV Clauncher.bat);

InstallaSon and the VirChor application.

Once the update is done, one needs only to quit and
relaunch the VirChor application through the
InstallaSonVClauncher.bat file.

Fig. 5. The two client modes: the Jitter client mode
and the Virtual Choreographer client mode.

In the second configuration, the communication is
established between InstallaSon and the client
application based in Max/MSP/Jitter that produces both
the patch files with object disposition and the screen
rendering through a jitter window.

E. THEEDIT MODE

The New project dialog window proposes two forms
of generation of a new project: an empty project or a
project obtained by algorithmic generation (through a
JavaScript script provided, the file
InstallaSon_projectGenerator.js). We remark that this
form of project generation provides a backdoor entry in
the code of InstallaSon.

As soon as a new project is generated, InstallaSon
will provide access to two types of objects:

, 7- 8 November, Portuguese Catholic University, Porto

Objects accessible through the Cast or
Sequence Control windows;

Objects defining the stage and project
settings, accessible through the Stage
control and the Project settings windows.

I.E.1. The Cast

Fig. 6. InstallaSon’s Cast
immediate dependencies.

objects and their

The majority of the InstallaSon’s components are
accessible through the Cast window. There we can
access, for example:

AudioBuffer — a reference to an audio file;
AudioClip parameter settings and
reference to AudioBuffer;

ImageBuffer — a reference to an image file;
Image - parameter settings and reference to
an Image component;

Interaction - parameter settings of the
influence of the data extracted from the
audio on the image;
Composite - parameter
reference to  AudioClip,
Interaction components;
Island - a Composite enveloped in temporal
and space localization;

Door - instantiation of actions (change of

and
and

settings
Image

sequence, displacement in the stage)
enveloped in temporal and space
localization;

Sequence - a hybrid object composed of
islands, doors and cutPoints; it stands
somewhere between the musical sequence
or a cinema script and a film editing due to
the cutPoints objects.

Fig. 6 shows the hierarchical structure between the
various components necessary to accomplish an
InstallaSon project.
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In the Cast window (Fig. 7), these components, in
spite of their hierarchical relationship, are presented at
the same level from the editing point of view.

Fig. 7. InstallaSon, the Cast window: on the left, the
list of the audioBuffer components belonging to the
project, and in the middle the attributes of the
audioBuffer2 object.

I.E.2. The Sequence Control

The Sequence Control window allows visualizing
sequences, to choose and modify some of their
properties, to launch or stop a chosen sequence. A
sequence is an assembly of islands and doors placed on
a virtual stage. This means that they have a position in
space but also a position in time defined through
instances. The instances are couples of values defining
the phase moment when the associated object do
appears or disappears in the scene. In InstallaSon, time
is measured by phase. This means that 0 (zero) degrees
represent the beginning of a sequence and 360 degrees
represent its end.

Sequences also contain specific objects, cutPoint
objects, which define obligatory changes of listening -
seeing point. Instances and cutPoints are defined in the
objects they belong. In "Oriented Object" lingo, we
should call them properties of object. However, the fact
that they are present and adjustable on the level of the
components themselves allows us to regard them as
particular cases of components.

Fig. 8. Sequence control and transport windows
example: In this example, a sequence example

contains four cutPoints, two islands (the first one
contains two instances) and a door.

When a sequence is running on a stage, the data
relating to the various objects it contains is articulated
with the input data entered in the stage control.

I.E.3. The Stage Control

The Stage Control window has two main purposes:

» to define the type of entry of the data
provided by the interactors;

» to establish the articulation and sending of
the data towards the engines of made video.

In InstallaSon, the integration of patches programmed
by the composer (plug-ins) is allowed, acting as a
flexible approach to provide different modes of input:
through joystick, ultrasound sensors, trackpad, mouse,
etc.

I1.E.4. The Project Settings

The Project Settings window allows controlling the
different general parameters necessary to realize a
project. This window is divided in five tabs:

» the Files and folders tab - to choose the
default files and folders;

» the Audio settings tab - to parameterize and
choose audio presets, the number of points
of listening, assignment of the listening
points to loudspeakers, their position and
mode of displacement, etc.;

» the Video settings tab - parameters
concerning, among others, the number, the
position, the size and the mode of
displacement of the cameras, the
assignment of the points of view to video
output, etc.;

« the Communication settings tab -
adjustments  for the communication
between the different machines;

» the Miscellaneous tab - for the moment,
this window contains adjustments for the
sound-image interactions global control.

IV. PROJECT’S CURRENT STATE

The integration in the CICM team, in the MSH,
enabled us, in 2006, to profit the assistance of Jennifer
Druart (IUT Montreuil) for the discussion, definition,
structuring and programming of scripts for management,
writing and the recovery of the data in InstallaSon [5].
Between May and July 2007, the exchanges between the
CICM and the LIMSI allowed -collaboration with
Tifanie Bouchara in the form of a "Professional Master
2 Stage in Image and Sound".
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The support of Yann Orlarey (GRAME) helped us to
reason deeper on the objects meaning and to rethink the
data global structure. Hence, we start the reformulation
of the structuring of the data. For example, the old
Formant object is now replaced by the Composite object
(a more appropriate designation).

A. INSTALLASON’S CURRENT VERSION

The last version of InstallaSon is a Max/MSP/Jitter
stand-alone for the Mac OS X 10.5.x (INTEL) and
Windows XP operating systems. It has still very limited
operation capabilities however it allows foreseeing its
potentialities as well as the features to be re-examined,
in particular on the ergonomic level. Moreover, a strong
limitation remains in the obligation to keep the same
files structure, and to maintain copies of all of the media
files (sound and image) in all the machines used.

The current prototype has, among others, the
following possibilities:

»  Added option for the generation of a project
by means of script programming allowing
an entry in the code; this allows the design
of the projects by algorithmic way.

»  Control, generation and update of external
files in linked machines; are these XML
patches or "coll" files to be read by the
Clients.

e Added functionality for limited export
towards VRML. For the moment it is
limited to sphere and cube geometries.
InstallaSon saves all the sequences in
VRML format (*.wrl), a copy of the sound
and image files in an export folder and adds
a HTML file (index.htm) with the index of
the sequences.

Other possibilities are in the course of implementation
and, in this moment, we start a revision of the code

regarding the base objects for of an improved definition
of their properties and methods.

B. AFIRST TEST: MONTHEY04

Bouchara’s before mentioned stage, consisted of the
realization of an general environment of the type virtual
museum - navigable space.

The MontheyO4 project is a very limited artistic
project that was born from the need to get more precise
results. It is a multi-media prototype of installation that
takes as a departure point the experiment "Points of
listening, points of view" suggested by the composer
Pierre Mariétan [14], undertaken in Monthey (Swiss) in
2004, during the A.M.E.04 Meetings.

Although the result led to another package, the
SceneModeler [4], InstallaSon was used as a working
basis. It was used for the determination and the
generation of the objects disposition and to study the
interactions image-sound to be applied. In addition, the
interest in this collaboration was also to study the
possibilities of convergence of the various directions
taken as the central point of InstallaSon is sound: it
remains the centre of control, receiving the signals of
the user and controlling VirChor.

V. PERSPECTIVES

We envisage obtaining soon a sufficiently stable
version to make it available for free download at the
Research Project in Interfaces and Instruments page
(http://prices2.pbwiki.com/). Although one of the
objectives of this work relies upon the accessibility of
the code sources, for the moment, we plan to make
available stand-alone versions, whose use is more
convenient.

In the current year, we foresee a new project,
Tonnetz08, and a second version of Monthey04.

Fig. 9. Monthey04. a) Disposition of the islands b) visualization of the zone of influence of the sounds attached to each
island (images obtained through the export of the project in VRML format).
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Sonification of Samba dance using periodic pattern analysis
Luiz Naveda and Marc Leman
IPEM — Dept. of Musicology, Ghent University, Blandijnberg 2, 9000 Ghent, Belgium

Abstract — In this study we focus on the sonification of
Samba dance, using a multi-modal analysis-by-synthesis
approach. In the analysis we use periodic pattern analysis to
decompose the Samba dance movements into basic
movement gestures along the music’s metric layers. In the
synthesis we start from the basic movement gestures and
extract peaks and valleys, which we use as basic material for
the sonification. This leads to a matrix of repetitive dance
gestures from which we select the proper cues that trigger
samples of a Samba ensemble. The straightforward
sonification procedure suggests that Samba rhythms may be
mirrored in choreographic forms or vice-versa.

Index Terms — Samba music, Periodic structures, metric
levels, dance.

|. INTRODUCTION

Samba represents the most recognizable Brazilian
dance, music, socia event and way of life. The culture of
Samba in Brazil is not only a seasonal festivity of the
well-known Carnival calendar. Instead, it spreads out in a
variety of social or personal encounters, cultura
manifestation, celebrations or introspective moments.
Mariani [1] claims that the “essential dynamics of the
Brazlian society are being acted through the dance and
this form of cultural representation”.

In this paper, we aim at understanding Samba as a
phenomenon where music and dance are intrinsically
related with each other, in ecological context. Our multi-
modal analysis of Samba is based on a decomposition of
dance in terms of underlying musical metric levels. This
decomposition comprises both a discrete level, which we
focus on the repetitive point in time (the metrical level
analysis), and a continuous level, which we focus on the
patterns that occur between the time points (the pattern
level analysis). The method adopted is further inspired by
an analysis-by-synthesis approach. In particular we justify
the success of the multi-modal dance analysis by an
explorative synthesis, or sonification process, which is
based on mappings from the dance patterns into music. As
aresult of that, the latter then can be compared with the
Samba music excerpts.

According to Kramer [2]:

“Sonification is the transformation of data relations
into perceived relations in an acoustic signal for the
purposes of facilitating  communication  or
interpretation.” [2, p.3]

Therefore, our concept of sonification lies in a coupled
artistic/scientific process that explores motion by looking
for isomorphisms between music and dance gestures at the
level of style. Sonification, in this case, facilitates the
understanding of the relationships and similarities between
coupled dance/music styles.

This paper has the following structure. In the first part
(Section Il) we discuss the background research in the
fields of movement and music analysis. In the second part
(Sections 11l to VII) we explain our methodology and
discuss our analysis-by-synthesis method applied to a
Samba dance excerpt. In the conclusion we suggest that
Samba dance movements may encode or mirror Samba
musical patterns.

I1. BACKGROUND
A. Samba as music and dance

The hypothesis on a close relationship between dance
and music in Samba is sustained by different
musicological perspectives and sources. From a historical
perspective (sometimes controversial), the roots of Samba
music are often linked to music forms as Lundu (first
documented in 1780) and Maxixe, which followed an
historical affiliation with dance forms with the same
names. In the second half of the 19" century, a new
choreography danced with Lundu, Habanera or Tango
music styles resulted in the Maxixe dance [3]-[4], which
emerges as a couple dance and a new musical form. The
Maxixe announces the new Samba style that emerges in
Rio de Janeiro’s suburbs, in the beginning of 20" century.
According to Sandroni [5], the modern Samba emerges in
the 1930's, by the adaptation of music tempo to new
“walking steps’ of the Carnival parade.

Although descriptions of dance-music or body-sound
negotiations are profuse, systematic descriptions of the
motions related with dance forms are rare and, when
available, very particular, with a lack of significance or
clarity [6]. Fig. 1la shows dance footprints, usually
presented in dance tutorials, whereas Fig. 1b shows a
choreographical notation excerpt in Labanotation. For our
purposes these descriptions can hardly be used because it
isunclear how they relate to the music.

It is uncertain whether this lack of descriptions is a
result of poor descriptive methodologies for movement
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analysis or whether it reflects the problematic application
of a uni-modal approach to a highly multi-modal culture.
Kubik [7], for example, found that the simplest way to
detect common beat patterns along the percussion
ensemble in the polymetric rhythms of the Batugue of
Benedito Caxias (Brazil) was to look “at the steps and
general movement behavior of dancers’ [7, p. 138].
However, there are no descriptions of dancers’ movements
in this analysis. Sandroni [5] stressed the relevance of the
walking steps in the Carnival parade that produced
changes in the Samba form in the 1930’s. However, in a
contradictory way, he claims “(...) it is not possible to say
that a piece of music determines intrinsically the
correspondent choreography, nor to deduce a musical
style from a choreographical need” [5,p. 137].

Fig. 1. (8) “Indecipherable maps of footprints’ [6, p. xxii] often
used to describe ballroom dances and (b) choreographical
excerpt in Labanotation extracted from [8, p. 2].

Other studies stress the necessity to find novel
methodologies that solve the interdependence between
music and dance in multimodal phenomena. Blom and
Kvifte [9] analyzed dance and music performances of
Gangar music and suggested that the intrinsic metrical
ambiguity could only be solved by the dancer's
movements or by the traditional musicians playing
together with dancers. Using examples of Norwegian
Springar dance, Kvifte [10] criticizes the idea of imposing
meter definitions using isochronous time marks.
Analogous to Kubik [7] Kvifte claims that dance
movements are central to define meter units. In African
music contexts, which form the most important
background of Samba culture, several studies provide a
number of similar observations about the coupling of
music and dance. Chernoff [11, p. 1101] claims “when the
[African] music relinquishes its relation to movement, it
abandons its participatory potential”.

The necessity to consider music and dance as a whole
phenomenon in Samba culture has been presented by

Sodré [12] in late 70's, and more recently by Browning
[6]. Both authors clearly remark on the effect of
syncopated rhythms to produce movement reactions in the
listeners, or what Browning [6, p. 9] defined as “hunger”
for movement. Other authors, such as Fryer [4] and
Carvalho [13], stress that the performatic unit in Samba
culture is inherited from Afro-Brazilian rituals. Such
religious traditions flourished within inter-textual
contexts, in which the “playing of instruments, dance
movements, formalized costumes, kinetic displays,
dramatization, etc, all these aesthetic expressions put
together create an environment which passes the idea of
continuity” [13, p. 10].

B. Computer-based analysis of Samba

In a recent study using computer techniques in music
analysis, Gouyon [14] analyses the micro-timings of 16th
notes in Samba polyphonic audio examples, revealing
systematic deviances in the 3rd and 4th onsets in each 4-
group notes in the Tatum layer (see also [15] for a similar
study). Wright and Berdahl [16] studied micro-timings of
pandeiro rhythms in Samba music trying to describe the
“swing” structures by means of machine learning. Former
studies have also approached Samba music from the
viewpoint of music information retrieval. Gouyon et al.
[17] was able to reach 53% of performance in beat
detection of Samba songs within a database of 1360 songs
(various styles); Dixon et al. [18] developed a method to
classify genres with up to 99% of recognition of Samba
style, based on the characterization of rhythmic patterns
and other features. These studies, however, define Samba
as a quaternary form, whereas most musicologists would
define Samba as a binary meter music form. After close
inspection of the Samba music excerpts in these studies it
becomes clear that that they were based on ballroom dance
music (www.ballroomdancers.com), and not on genuine or
original Samba music (see brief characterizations in
sections 11.A, 11.C and VII.B). Moreover, athough the
musical context of swing or ballroom dances is commonly
related with dance, none of the studies offered
choreographic descriptions.

In short, our approach differs from the prior studies in
dance and music information retrieval in that we are more
concerned with the multi-modal nature of Samba, and in
particular with the intrinsic relationship between music
and dance. Therefore, we are focusing more on the mutual
dependencies in timing aspects and on spatial aspects of
dancein relation to music.

This idea comes from a corpus of research which
stresses the fact that some of the core elements of musical
expression, perception and performance are not only an
externalized by the body, but strongly affected by how we
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mediate our musical thinking with our body [19]. In that
sense, we could argue that a close interaction between
music and body movement takes place in Samba through
mutual influences between playing and dancing. We don’t
answer the question whether dance can have an impact on
players. Instead, we focus on how music influences the
dance and how the body mediates the understanding of
that dance. This study explores the potential existence of a
shared vocabulary between music and dance forms,
through an anaysis-by-synthesis approach. In this
approach, the analysis focuses on how dance patterns
reflect music, while the synthesis focuses on how dance
patterns can be translated into music.

We use the Periodic Transforms (PT) agorithm by
Sethares and Staley [20] to extract periodicities from
dance movements. To find these periodicities, however,
we look at the dance movements from the viewpoint of
musical meter. In other words, we scan the dance patterns
a timing levels that correspond with timing levels at
which sonic repetitive patterns occur. The analysis
strategy is applied and limited to the Samba-no-Pé dance,
and the resulting periods are used to recreate Samba music
forms. Samba-no-pé is a specific dance style, and maybe
the most recognizable dance style that dominates the
imaginary of Samba among Brazilians and aso non-
Brazilians.

I11. METHODOLOGY FOR MOVEMENT AND SONIFICATION

The process to develop mapping strategies that translate
movement trajectories in music structures can be divided
into 3 challenges: (A) the extraction of relevant model of
periodic patterns from movement, (B) the identification of
the relevant musical and choreographical features to be
mapped from this dataset and (C) a set of mapping rules to
(re)create music textures.

A. Extraction of periodic patterns in dance movements

The first problem is related with techniques that analyze
the movements of dancers. We use the Periodicity
Transforms (PT) approach to develop an algorithm that
finds the most relevant repetitive dance patterns. To find
these dance patterns, we use information from musical
meter, or more specifically the periods of each metrical
layer. Therefore, we use a combined approach based on
common periodicities in dance and music.

First of all, we will have a look at the concept behind
the Periodicity Transform. This kind of transforms was
first proposed by Sethares and Staley [20] and further
applied in different fields of study such as rhythm analysis
[21], analysis of brain waves [22], video and audio
integration [23], data mining [24], bioinformatics [25].

The Periodicity Transforms has its origin in the work of
the Dutch chemist and meteorologist Buys-Ballot (Buys—
Ballot’s table), who determined hidden periodicities in the
signal. In other words, it searches for periodic events in
the data. The core element of this process is to decompose
the signal in periodic sequences by projecting the given
list of periodicities onto a “periodic subspace”. Sethares
implementations’ manipulate this process by projecting
each periodicity from a list of periods, subtracting the
projection from the signal and repeating the procedure
using the next periodicity over the residue
Implementations of PT provide an output of (i) the period
of each repetition, (ii) the energy extracted from the
original signal by each periodicity, and (iii) the periodic
basis itself (waveform). The energy extracted from the
original signal by the periodicity (transform/original signal
ratio) is calculated as the induced norm (Euclidean norm)
of the signal [see 20, p. 2954]. Unlike other methods such
as Fourier or Wavelet transforms, where the basis of the
transformations is defined a priori, the PT find their own
basis, but this basis is non-orthogonal, and as a
consequence the periodicities are not independent from
other. This implies that different orders of projections for
the list of periods in subsequent subtractions from the
signal lead to different results. Fig. 2 shows the results of
an implementation proposed by Sethares and Staley. Note
that this approach allows the extraction of both the
temporal aspect (duration of the beat) and the spatial
aspect (the pattern between two beat points).

Sethares and Staley [20] proposed 4 types of algorithms,
namely: Best-frequency, Best-Correlation, M-Best and
Small-to-Large. These implementations basically differ in
how to select and order the set of periods to be projected.
However, as noted by Sethares and Staley [20], the key to
develop useful algorithms based on PT lies in how to
design an internal heuristics that reflects the phenomena
that produced the signal.

! Available for Matlab platform in [26]
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Fig. 2. Signa (bottom part) and periodicities (upper parts)
resulted from the analysis using Sethares's Best-Frequency
Algorithm. Both periodicities found are relevant (bar and double
bar music metric layers). Periods (Per.), energy (Pow.) and
metrical level (M) approximations are displayed at the left side
of the graphs.

In the next section, we propose that the selection of the
list of periods in dance movements can be based on the
metrical properties of the music.

A.l Best-Route algorithm

One of the most interesting characteristics of the PT
method is that different configurations (order and
elements) of the list of periods to be projected lead to
different results. The lack of orthogonality makes the
definition of a priori rules that govern the heuristic of the
algorithm very relevant. If the heuristics that govern the
list reflect the nature of the periodic behavior of the signal,
the algorithm tend to be more efficient in detecting
relevant periodicities. In the case of Samba dance, we
assume two simple conditions: (1) that dance movements
are clearly distributed over the musical metrical layers
(they may reflect these layers and provide synchronized or
counterpoint movements in relation to musical sound), and
(2) that large movements will be more relevant than small
ones.

By applying these principles, we designed an algorithm,
called the Best-Route algorithm, that computes a list of the
most powerful periods that fall near the periods of the
metrical layers. In this study we defined the metrical
layers as the following grid of factors of the musical beat:
0.25, 0.33, 0.5, 0.66, 1, 1.5, 2, 3, 4. The pseudo code of
this algorithm can be described as follows:

B. Identification of musical and choreographical relevant
features

The identification of musical and choreographical
relevant features aims at setting the general framework for
sonification. We propose to use minimal transformations
in the repetitive movement from dance to generate music
textures and then check stylistic correspondences. Inspired
by the fact that that humans can also perceive and use
patterns of velocity and acceleration to infer and
coordinate movement [27], we extended the displacement
(D) representation of periodic movements to its respective
velocity (V) and acceleration (A) differentiations.

A minimal set of transformations guarantee that the
rhythmic features that could emerge from the movement
are likely to be perceived by the dancer in the performance
and maintain a interesting high indexicality [see
discussion in 28, p. 213]. More specifically, we assumed
that changes in the directions of displacement, velocity
and acceleration patterns could be more accessible for the
dancer or observer. Assuming that both bottom and upper
limits of the movement vectors can be perceived, we
marked all occurrences of peaks and valleys of the signal
by detecting local maximums and minimums above a delta
threshold of 0.05 of the normalized (0-1) signal. These
occurrences defined the attack points for the sounds in the
sonification. Fig. 3 displays the 3 vectors (displacement,
velocity and acceleration patterns) generated from this
process and its respective event points. Peaks are
represented by cross markers while valleys are represented
by circle markers.
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Fig. 3. Displacement, velocity and acceleration vectors. Crosses
indicate pesks (or local maximums) while circles represent
valleys (or local minimums).

C. Setting the rules to reconstruct music

The last problem has to do with the musical choices we
have to make in order to sonify the resulting patterns.

Several sources characterize Samba music as binary,
multilayered polymetric rhythmic structure [6]-[4]-[13]-
[5]. The music patterns show a strong tendency towards
binary accentuations (mostly melodic), even though the
lower percussion and instruments layer tend to “damp” the
first beat in the binary bar. Polymetric and polyrhythmic
patterns are often verified along different metrical layers
and syncopation performed by mid-range instruments.
Accentuations in high frequency instruments also perform
recurrent syncopated patterns and rhythmic models. Tatum
figures are commonly found in high-pitched instruments
while the beat grid is often not represented by a single
instrument (see Fig. 4 for an example). Some traditional
rhythmic figures found in samba are the Characteristic
Syncope, Tresillo and Habanerafigures [5].

Therefore, we searched for similarities between these
rhythmic characterizations and the movement patterns
using visual inspection. By doing this, we were able
optimize the mapping of the musical texture and attach a
corresponding sound sample to each characterized
rhythmic movement. This procedure, which is generally
subjective and context based, improves the musica
choices necessary to proceed with the process of
sonification [see discussion in 28, p. 211].

D. Evaluation method

The evaluation of the sonification was performed by Samba
experts (Brazilian musicians) who took part in the research, in a
continuum and exploratory mapping-evaluation cycle. Onsets of

the successful sonification patterns can be further compared with
symbolic patterns described in scientific literature (for an
example, see Fig. 6) or with onset patterns extracted from the
music that accompanied the dancer (displayed in

Fig. 4). Such procedure reflects the exploratory concept
of this study and leaves the evaluations opened for other
re-significations of dance patterns in other styles,
multimedia art-works and other studies. So far the
presentation of the methodology, in the next section we
focus on data collection in a concrete study.

IV. DATA COLLECTION
A. Movement tracking

The dance sample analyzed was performed by a
Brazilian professional male dancer and teacher, using
Samba music chosen from his own repertoire. The
instructions for the dance performance were (1) to dance
Samba-no-Pé style, (2) perform homogeneous and simple
dance steps, (3) and to organize the performance in 3
phases. (a) frontal and (b) lateral presentation to the
camera, and (c) improvisational presentation. Although
the video recordings do not reflect the spontaneous way of
the real context, the professional experience of the dancer
may compensate for further ecological problems. Samba
dance professionals which perform these activities may
have devel oped a better “body image” of the dance form, a
deep awareness differences compared with other dance
forms, a more clear and non disrupting understanding of
objective tasks and professional competence to
demonstrate Samba dance forms. This reduces the
interference of improvisations, errors and personal
characteristics. In this study we only concentrate in
homogeneous excerpts, danced in frontal presentation and

with alength of 8 musical beats.
The music excerpt selected by the dancer was “Do jeito que a
vida quer” (composer: Benito Di Paula®, mean BPM = 89.21).

Fig. 4 shows the results of onset pattern detection
applied upon a set of 40 auditory filter bank
decompositions over the music excerpt®. Although this
example does not represents all characteristics of the style
discussed in the scientific literature, it is possible to
observe some characteristic structures such as Tatum
layers (higher channels), bass drum beat onsets (lower
channels) and polyrhythmic structures (mid-channels).

2 Jodo Nogueira & Paulo Cesar Pinheiro - Parceria - 1994
® Onset detection was based in IPEMToolbox for Matlab [29];
the auditory model was described in [30].
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Fig. 4. Onset detection of 40 auditory filter bank applied over the
music excerpt. Traced lines indicate beat points.

The tragjectories of 9 body points in the visua 2
dimensional plane of video were determined manualy,
using manual movement tracking [see 31, 32]. This
technique, although time consuming, has been used in
ethnographical studies and in speech anaysis. It consists
of marking and recording the position (horizontal/vertical
pixel position) of a desired visual element for each video
frame. In this study, 9 points were identified and marked:
nose, left shoulder, left hip, hands (left and right), knees
(left and right) and feet (left and right).

Fig. 5. Frame-by-frame manua tracking. Each white dot
represents one position marked with the mouse using visual
identification (the size of the points shown here is bigger than the
original to facilitate visualization). The origina patch offers a
visually recognizable mark definition of 1x1 pixel along a spatial
definition of DV format (720x480 pixels).

A set of 18 vectors (2 x 9 body part) was generated with
the same temporal definition and spatial resolution of the
video format (30 frames/second of temporal resolution and
720 by 480 pixels of spatial resolution for the entire
image). The video recordings were realized using a 3CCD
Mini-DV camera and professional microphones, registered
in DV-NTSC format at 30 fps and audio resolution at
48000 samples/s. The procedure shown in Fig. 5 was
performed using a specific patch in Eyesweb [33]
platform.

V. ANALYSISAND SONIFICATION

The analysis of the trgjectories was implemented using
Matlab, while the sonification was performed using PD
[34] (aka Pure Data). This workflow allows the
combination of rapid algorithm development in Matlab
programming with real-time diagnostics of results in PD.
Both horizontal (H) and vertical (V) components of the 9
trajectories were processed applying the following
sequence of procedures:

A. Signal preparation
a  Segmentation
b. Resampling
c. Filtering (low pass)
B. Extraction of Patterns
a. Extraction of Best periodicities
b. Generation  of Velocity and
Acceleration patterns
c. Filtering (low pass)
d. Detection of peaks

C. Sonification
a.  Analysis of rhythm structures
b. Sonification

A. Signal preparation

We segmented the dance patterns in such a way that
they corresponded to 8 musical beats (4 bars), in order to
have a precise representation of the dancer behavior in at
least 4 bars. The beat markers and mean beat period used
to calculate metric layers from music were extracted using
manual inspection of beat tracking with the software
Beatroot [35].

The signal corresponding to these patterns was then
resampled to 768 samples in order to have proper highly
factorable integer as total sample. As described in Sethares
and Staley [20, p. 2961] this procedure optimizes the
performance of the algorithm by improving the detection
of expected periodicities, in this case, metric layer
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periods®. A low pass filter was also applied to the signal in
order to eliminate natura tracking deviations from the
manual annotation. The signal was also subtracted by its
mean in order to avoid the interference of the pixel
position as a linear trend, which practically results in non-
relevant powerful periodicities of length=1 sample in the
results.

B. Extraction of patterns

We applied the Best-Route algorithm described above to
the dance signals. This algorithm outputs periods, power
extracted from the signal and the basis (or waveform) of
the periodicity detected. To compute the metric layer's
periods, we used the mean beat period of the danced music
expert multiplied by the following metric rule: 0.25, 0.33,
0.5,0.66, 1, 1.5, 2, 3, 4. These factors, when multiplied by
a mean beat period, give the period of each metric layer.
This metrical rule comprises not only significant metrical
grids as the beat (1), bar (2) and Tatum (0.25) layers, but
also more complex or contrasting meter possibilities (0.33,
0.5, 0.66, 1.5, 3, 4). A flexible bandwidth of +-10% of the
mean beat period was arbitrarily applied to each metric
period. The algorithm iterates as described in the section
[11.A until the last periodicity represents less than 1% of
the signal norm.

In this study, only the most powerful periodicity was
selected, dthough the artistic and musicological
explorations of other periodicities or PT agorithms may
be interesting to examine as well. From each best
periodicity displacement (D) we generated velocity (V)
and acceleration (A) patterns. Due to the fact that relative
magnitude differences between movements of body parts
are not relevant in this study, we normalized the range and
amplitudes of the signals to 1 (range 0-1) in each pattern
(D,V and A).

Finally, we detected the time points of the dance
periodicity patterns that could mark the onset points in the
synthesis. Although dancers could hypothetically feel the
rhythm attack point in different points along the
movement cycles, we decided to rely on simple solutions
such as the loca maximum and minimum of the
periodicities. Therefore three possibilities of “attack”
points were defined: (1) peaks or local maximum of the
normal signal, (2) valleys or local minimum or (3) both
local minimum and maximum peaks concatenated.

From each origina displacement signal we generated 9
text files, namely, 3 pattern variations D, V, A in three
kinds of patterns. p-peaks, v-valleys and a-all (peaks and

* The sample length of 768 samples can be factorized by integers
sample intervals when divided by metrical subdivisions such as 8
(number of beats in the vector), 2, 3, 4 (bar layer), 6, 12, 16 , 12,

24 (Tatum layer), etc.

valleys), that could be read by PD, and then trigger sound
samples.

C. Sonification

To improve the combination of the patterns and
instrumental textures, the set of 162 onset patterns (18
segments * 3 signals* 3 onset possibilities) was inspected
in order to find similar rhythmical structures present in the
Samba music. The presence of rhythmic figures such as
Tresillo, Charactheristic Syncope, Habanera, rhythmic
qualities such as syncopated patterns, and metrical grids
such as beat and bar are displayed in the Table 1.

The map was linked to a limited to a set of 4
simultaneous rhythmic sequences (sound tracks), which
can be easily loaded in a patch developed in PD software.
The sound samples used in this study were limited to 6
different percussion samples, comprising 2 different sound
variations of traditional Samba ensemble instruments:
Surdo (open and damp), Tamborim (small frame drum)
and Ganza (high pitched shaker). This patch (not shown
here) allows to explore all combinations of patterns, attach
sounds, modify BPM of the sequence and other
possibilities such as noise modulation, amplitude
modulation of sound samples, gain controls, looping, fast
sound bank switching.

V1. SONIFICATION RESULTS

There were no relevant periodicities detected for the
horizontal component of the nose segment. This segment,
together with shoulder, knee and hips were particularly
subjected to deviation errors in the manual tracking, which
may have resulted in random noise artifacts in the signal.
This effect may reflect problems during the detection of
non-precise “points’ in the natural silhouette. The
shoulder, for example, is not a clear point defined in the
body anatomy, but a round contour extending from the
clavicle to the forearm. Although this erratic process is a
result of manual tracking process it interestingly emulates
the lack of “precise” results, which are compensated by
the relevance of the ecological approach.

Each mapping configuration was implemented in 4
simultaneous tracks, which are an acceptable dense
ensemble for percussive Samba music. Such texture gives
a good balance between complexity and clarity in the
rhythmic stream. In order to optimize the different
possible mappings, we first defined selected possibilities
using 2™ beat rhythmic structures (displayed in Table 1) to
trigger low-frequency Surdo samples, which are one of the
most constant rhythmic patterns in the Samba ensemble.
In the sequence, we mapped Tatum layer patterns, which
are normally and constantly performed by high-pitched

Page 22



ARTECH 2008, 4th International Conference on Digital Arts, 7- 8 November, Portuguese Catholic University, Porto

instruments like the Ganza. The most diverse structures
were tested in the mid freguency instruments, which are
commonly  characterized by improvisations and
syncopated patterns.

(a) Ganza

(b) Tamborim

(c) Surdo ([>] = open, [.] = damped)

Fig. 6. Typica Samba texture for the referred instruments
extracted from [36]. Note that the Surdo description shows two
playing techniques with different sound productions (open and
damped), represented in the onset sonification by 2 onset tracks.

Fig. 7. Onset patterns of the sonification n. 1 displaying
respective segments and peak variations.
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Fig. 8. Onset patterns of the sonification n. 2 displaying
respective segments and peak variations.

VII. DIsCUSSION
A. Detection of periodicities

Although this exploratory study was not designed to
analyze the performance of the algorithm, nor to delineate
broad assumptions about the Samba dance forms, some
promising results were found concerning both fields. The
periodic patterns extracted using our algorithm show
consistent results when compared with expected
repetitions of the dancer’s behavior and the overall shape
of the repetitive gestures. The best periods for the
movements in Table | demonstrate that the mode of the
powerful repetitions is highly concentrated in 2 beat
periods, which confirms the characterization of Samba as
a binary bar form. Such parallelism is aso validated by
observations made in [9]-[37]-[38], which suggested the
possibility (or necessity) to define meter through dance or
body movements. These studies assume that meter is an
emergence of corporeal engagement.

Another fundamental property of this algorithm is that it
outputs its own basis (waveform). Instead of representing
movement by means of frequency and phase (e.g.: Fourier
methods), representation of body movement seems to be
much better described by means of period and basis, or
more clearly, time and trajectory in the space. Our analysis
shows that metric layers from music provide a suitable
tool to look at dance gestures. Conversely, one could say
that Samba dance allows this metric analysis possible
because the metric layers are mirrored in the dance.

B. Selection of rhythmic structures

The recognized rhythmic structures displayed in Table |
were successfully sonified in several variations of
percussion musical textures. Although not all
combinations result in good rhythmic textures or fit into a
recognizable Samba structures, some of them showed
interesting rhythmic similarities. It is of interest to further
analyze systematically which ones fit and which ones
don’'t fit. However, automatic processes that could
perform the analysis of style or similarity are currently too
complex to be discussed in the present paper.

An overall subjective evaluation of these texturesis that
Samba style is recognizable in the sonification, but it is
clear that rhythmic patterns are not completely “correct”.
Deviations of expected thetic attacks suggests imprecise
playing, while short period repetitions in the mid-
frequency range (mostly 2 beat length repetitionsin the 2™
and 3" tracks) disrupt the natural flow. Samba musicians
tend to improvise large percussion phrases in the mid-
range while high and low instruments sustain shorter
rhythmic formulas and predicable phrasing. Rhythmic
patterns sound natural, since patterns are linked with
human movements, but the lack of accentuation profiles
gradually changes the perception of the sequences into an
artificial compound. The combination of other patterns to
shape accent profiles and the development of simple
“thetic” rules to shift attacks globally or locally are
examples of “low cost” solutions that could improve the
sonification.

Other tendencies such as the concentration of onsets
coming from displacement patterns (D) in the metrical
grids (beat, bar, etc.) and large movements (hands and
feet) show the metrical basis being powerfully structured
in the choreography, and perhaps in the dancers perception
of metrical structures. The tendency of other subtle body
elements, such as hips and knees, to generate faster
rhythmic onsets, and specialy the emergence of diverse
syncopated patterns along the velocity and acceleration
patterns may give us a clue for further exploration of
hidden body rhythms that could mirror or flourish in
music patterns. Many of these general syncopations seem
to be correlated with other less traditional rhythmic figures
cited in the bibliography. But this verification would
demand other analytic methods due to its variations and
combinatory possihilities.

VI1II. CONCLUSION

We developed a multi-modal analysis-by-synthesis
method for the study of Samba dance and music. The
method draws on the periodicity anaysis of dance
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movements, using musical metrical layers to improve the
heuristics of the Periodicity Transform analysis. Starting
from the found periodicities in the dance patterns, it was
possible to re-synthesize traditional rhythmic structures of
Samba music. The application of this multi-modal
analysis-by-synthesis method to Samba music and dance
leads to results that are practically and theoretically
significant. The emergence of musical rhythmic textures
that could be directly mapped to music samples is
surprising, giving the high level of indexicality, and the
complexity of cognitive processes that could be involved
in the phenomenon. The results of the present study
suggest that dance patterns embody the musical meter but
further work is needed to deploy the method to more
dance samples and to better understand the mediating role
of the human body in mirroring and disambiguation
processes. While future work will involve a larger sample
of excerpts and more precise movement capture, our
present results already reveal that artistic exploration of
movement streams in music creation, soundtrack,
interactive music and other fields are quite promising.
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Abstract — Sound art is a relatively young trend in art
that has embraced applied science as an essential component
of its form. In most cases creation of a sound work implies
(re)discovering technologies. These technologies are often
used in a very elementary form. Sound art refers to man’s
amazement at fundamental natural phenomena. The
partnership between sound art and science does not only lead
towards new forms of art, but also brings along new
challenges for the creation, presentation and conservation of
this type of art.

Index Terms — Art, interactive systems, music, science,
technological innovation, visualization.

|. FROM CLOACA TOMOLD

Many artists put their fascination for science in an
artistic form. Paricutin Volcano (1970) from Peter
Hutchinson consists of 450 Ibs. of bread and mold in a
variety of colours, growing on a volcano landscape [1],
lannis Xenakis used stochastic mathematical techniquesin
his compositions [2] and Wim Delvoye developed the
Cloaca (2000), a machine designed to mimic the human
digestive system from mouth to anus[3].

Not only the visual arts and music world isintrigued by
science, many sound artists are inspired by natural
phenomena or their scientific interpretation.

There are many sound works that make use of new
technologies and techniques. The invention of the
reproduction of sound contributed highly to the ‘boom’ of
sound art.! Since the last quarter of the nineteenth century
(the development of the gramophone), music has been
characterized by a new evolution: the mechanization of
music?, starting from three new principles: the recording,
amplification and synthesis of sound. Eventualy the
technological evolutions has reached further than only the

! In sound art sounds are not necessarily reproduced. Sound
can be generated by electronic, electro-acoustic or acoustic
means. However, the majority of the works makes use of the
amplification of sounds.

2 some authors, among which Leon Van Noorden, proclaim
that the automation of music began from the moment that a
human started to play music for someone else. [4]

reproduction of music, i.e. the creation of sound made
possible by technology. In this new phase, that has
developed since the middle of the previous century, the
basic technology of electronic media has made a
contribution to artistic creation.

Il. SOUND ART

We have seen a growth in sound art since the seventies.
From that moment onwards sound art is no longer a part
of an exhibition, exhibitions are being set up where sound
is central. The last two decades sound art has become a
viable field in the world of art and exhibitions are
organised worldwide in museums, galleries and the public
space. [5] Exhibitions focusing on sound often include a
broad variety of art forms. Some exhibitions include a
listening room where the audience can listen to music®,
other exhibitions include a series of performances,
sometimes of artists whose work is included in the
exhibition®, sometimes of artists who have nothing to do
with the exhibition itself®, at the exhibition space or at

3 The Audiothéque presented at the exhibition Sound in Space,
adventures in Australian sound art a the Museum of
Contemporary Art (Sydney, 1995) included a variety of
compositions from Australian artists. [6] The works were not
specifically composed for the exhibition. The exhibition Volume:
Bed of Sound that took place in 2000 at P.S.1. and in 2001 at the
Henry Art Gallery consisted of one giant futon with 58 listening
stations and headphones. [7]

4 Sehen um zu Horen -Objekte & Konzerte zur visuellen Musik
der 60ger Jahre (Dusseldorf, 1975) [8], Fir Augen und Ohren.
Von der Spieluhr zum akustischen Environment. Objekte.
Installationen. Performances (Berlin, 1980) [9], Sonorita
prospettiche: suono, ambiente, imagine (Rimini, 1982) [10],
Echo-the images of sound (Eindhoven, 1987) [11], So un So und
So I1l: geluid kunst Nederland (Amsterdam, 1988) [12],
Crossings: kunst zum horen und sehen (Wien, 1998) [13]. This
list is not exhaustive.

® Musiques en scéne 1999 (Lyon, 1999) [14], Musiques en
scéne 2000 (Lyon, 2000) [15]. Thislist is not exhaustive.
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another location®. Radio broadcasts can be part of the
exhibition programme as well.” The exhibition itself can
contain visua instalations, graphical scores, project
intentions®, mail art®, kinetic sculptures, experimental
instruments, antique instruments, sound sculptures, sound
installations, video art, poetry art, conceptua art,
paintings with musical themes, musical automatons,
technological demonstrations, sound weapons'®, and so
on.

The outburst of high profile exhibitions has familiarized
the term sound art, but this has also created a lot of
confusion asto what is actually referred to.[19] Sound art
seems to be a trend in art which can include anything
which produces sound or, in some cases, things which do
not.[20] The term sound art is used in and out of
season and its appearances are deceptive.

A. What is sound art?

“Music people said ‘thisis ho music’. Sculpture people
said ‘thisis no sculpture.’ " (Frangois Baschet, 1975) [21]

Sound art is a hybrid of music and visua arts. It has
characteristics of both trends in art. The static nature of
visual arts reveals itself in the fact that the sound has no
beginning nor end. The time dimension is exchanged for
the space dimension. Sound art is like a performance
lasting 24 hours a day, seven days a week where the
visitor decides when and how long he attends the
performance. The sound is not produced by performers

® The programme of the exhibition Sound in Space,
adventures in Australian sound art (Museum of contemporary
Art, Sydney, 1995) also included a series of performances spread
over two days at Artspace. Some of the performing artists were
taking part in the exhibition. [16]

" The programme of the exhibition Sound in Space,
adventures in Australian sound art (Museum of contemporary
Art, Sydney, 1995) contained a series of radio broadcasts,
consisting of radio plays and compositions, linked to the
exhibition. [16]

8 A large part of the exhibition Sonorita prospettiche: suono,
ambiente, imagine (Rimini, 1982) consisted of virtual projectsin
the form of sketches, suggestions, scores, programmes or
drawings. None of the presented projects had been realized, due
to technical and/or conceptual reasons. [10]

® The exhibition Audio (Moderna Museet, Stockholm, 1983)
presented audio and mail art. It documented the radio
programme Night Exercise and presented the broadcasts as
sound art. [17]

1 Marie de Gaulgac exhibited LRAD, originadly a sound
weapon used by the U.S. law enforcers, together with a silent
video at City Sonics, asound trail in Mons, Belgium, 2007. [18]

and is generated electronically, electro-acoustically or
acoudtically. Much sound art makes use of field
recordings."* Most sound art is not narrative. Sound art
does not only comprise sound but also image.”? There is
aways a materia part joined to the work, this does not
have to be an object, but can also be alocation.*®

Sound art appears in a wide variety of shapes. It is often
multidisciplinary and explores different methods of sound
production in various circumstances, with a variety of
materials and relationships of measure. [24]

Sound art is art to listen to and to look at, not
uncommonly also to feel and even to smell and taste. [25]

The acoustic component always stands central. Where
that is not the case, where sound is used illustratively or
atmospherically [26], it usually concerns other art forms
such asinteractive art or visua installation art.

B. How does sound art sound like?

Sound art can be very loud like the Totem Tones from
Stephan Huene™, it can be nearly inaudible like the 16 Hz
bass produced by the impressive organ pipes of Gunter
Demnig [28] or it can not produce any sound at al like
Marvin Torffield's large, clean structures who simple
serve to reflect sound [29].

C. And what does sound art look like?

Sound art can be visible or invisible. In 1977 Max
Neuhaus installed a work on Times Square. It is located
underneath a ventilation grille on the narrow pedestrian

™ One example of an installation that uses field recordings is
the work Tunnel Olivier Nijs made for a covered passageway in
the Dutch town Tilburg. When the shops are closed, sound is
transmitted through the boxes where during the opening hours of
the shop muzak resounds. Olivier Nijs created 12 series of
sounds. Each series lasts more or less 3 minutes, the time needed
for a pedestrian to walk through the covered passageway. For
each series Olivier Nijs uses a field recording he made on a
specific place: a riverbed, the woods, a supermarket, the
beach,... [22] Nijs places sounds that belong to a specific
surroundings in the passageway .

The idea of using sounds out of everyday live for musical
purposes can be traced back to the futurists whose new music
wanted to embrace all the noises of the mechanical age.[23]

12 See C. And what does sound art look like?

13 See C. And what does sound art look like?, Times Square,
Max Neuhaus

4 Totem Tones from von Huene produces sounds up to 100
dBA. Von Huene utilizes atypical low pressure wind system and
pipes no different in energy output than used in many church
organs. [27]
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island that separates Broadway from Seventh Avenue,
between Forty-fifth and Forty-sixth.[30] Neuhaus always
hides his speakers so that “the system producing the
sound doesn’t become a physical reference” .[31] Thereis
nothing to see, except the environment. As a consequence
the work can easily remain unnoticed by passer-by’s.
Neuhaus does not want to point the way, but lets the
passer-by discover the deep, resonant, harmonic hum
rising from underneath the grating on his own terms.

The work of Neuhaus contrasts sharply to the works
based on electromagnetic induction by Christina Kubisch.
Kubisch uses the electric wires carrying audio signals not
only as an auditive, but aso as a visua element. The
electric wires sometimes take specific forms such as a
triangle or a labyrinth, sometimes the form is abstract or it
follows the architecture of the space or the contours of
trees. [32] The visual role of the electric wires became
even more striking when from 1987 onwards Kubisch
treats the electric wires with a special paint that reflects
UV-light. [33]

The visual element of sound art is not always directly
linked to the material necessary to produce sound.
Sometimes external visual elements that are not necessary
for the production of sound are added to the work. For
Mausware Christina Kubisch placed 10 computer mice in
a star on a round table and, at regular intervals around the
edge of the table, ten real mice cast in resin that she had
borrowed from a museum of natural history. The visitor
hears a composition for 10 channels of soft clicking noises
that appeal to the clicking of PC mice as well as to the
rustling of real mice. One could hardly tell whether they
were the sounds of PC mice or the rustling of live mice.
[34] The visual elements — the computer mice and the
mice cast in resin- do not contribute anything to the
sound, but are purely illustrative.

D. Who are the creators?

The creators of sound art are as diverse as sound art
itself. Visua artists are drawn towards sound art in their
yearning for the liberation of matter [33] and composers
who find the academic practice of music too limited [24]
find new ways of expression in sound art.

For artists with a background in music, visual arts, for
architects, for scientists or for poets sound art is an art
form without boundaries.

I11. SOUND ART AND APPLIED SCIENCE

Sound artists are always seeking new techniques to
create, to convey or to direct sound. In 2004 Anne
Niemetz and Andrew Pelling created the installation the

dark side of the cell based on cellular audio.'® Cells were
exposed to disruptive liquids and life-impairing
environments to produce different sounds. [35]

The Sound Chair from Bernhard Leitner, the
Pneumafoon from Logos Foundation and most recent
work of Lynn Pook convey sound through the body. For
Bernhard Leitner listening is not limited to the ears but is
extended to al parts of the body. [36]

In 1977 Laurie Anderson inserted a rubber diaphragm
inflated with heavy gasin awall. The acoustic lens works
on principals similar to optics, the lens focuses sound to a
single point. The focus point of the sound can be changed
by inflating or deflating the lens and in that way adapting
the curvature of the lens. [9]

Peter M. Traub developed Bits & pieces, a sound work
for the world wide web. [37] He wrote a script that
searches the web every morning for links to sound files.
When links are found, the sound files are downloaded and
used to create pieces in Bits & pieces that are made
available online at the Bits & pieces website for the next
24 hours. [38]

Sound art is no trade that can be taught. Technique has
been individualized as never before. The creation of a
sound work nowadays often implies the (re)discovery of a
technology. Technologies become more than a means.
The implementation of (new) techniques and technologies
isalso aquality norm.

We can distinguish three different points of departure as
far as techniques are concerned. The artist can start from
an existing technology. In doing so the artist runs the risk
that when the first impression of surprise and the illusion
of novelty has evaporated, nothing about the work is |eft
standing. The artist can try to develop the technical
material needed for the realisation of a particular artistic
concept. Finaly, the artist can start from an existing
technology and alienate it fromits original use. [39]

Sound art reverts to man’'s amazement at fundamental
natural phenomena. [40] Often, techniqueis used in avery
elementary form. Many artists base their works on physics
concepts that you would rather expect in a science
museum than in an art museum. The borderline can be
very thin indeed.™

1% |n 2002 professor James Gimzewski and Andrew Pelling at
the UCLA Department of Chemistry first made the discovery
that yeast cells oscillate at nanoscale.

16 Since 1974 the Exploratorium, a museum of science, art,
and human perception in San Francisco, has organised an arts
programme: artists are in residence at the museum from two
weeks to two years. [41] The arts program’s main focusis to
bring the arts and sciences together in order to cultivate a
creative environment. [42]
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IV.NATURAL PHENOMENA

A. Johnsen-Rahbek effect

For the installation Gray Matter, American sound artist
Paul DeMarinis based himself on research done by the
nineteenth century inventor Elisha Gray, who in 1874
coincidentally discovered the musical bathtub which was
based on the principle that electrified objects produce
sound and sensation when struck with skin. The friction of
the skin along electrically charged surfaces may generate
glissandi, scales or even melodies from those surfaces.

DeMarinis connected a zinc bathtub on the floor to the
strings of a double bass, attached to the ceiling with steel
strings. Running your hand along the steel strings caused
a prickly sensation in the skin, which was stronger in
some people than in others. DeMarinis placed a tray of
lemons in the room of which the fruit, when rubbed along
the wire, generated the same tones, weaker but without the
unpleasant sting. [43]

Fig. 1.  Gray Matter, Paul DeMarinis

Photo by Paul DeMarinis

DeMarinis departs from a physical phenomenon, later
caled the Johnsen-Rahbek effect after two Danish
engineers F. A. Johnsen and K. Rahbek who contributed
most to the early development of the electrostatic clutch.

DeMarinis lifts the original experiment of Elisha Gray
one level higher. Just like Gray, DeMarinis uses an
electrified zinc bathtub, he attaches steel strings to it that
lead all the way up to the ceiling where they are connected
to the strings of a double bass. Moving your hands along
the steel strings makes it possible to actually not only hear
the sounds of the bathtub, but also of the double bass.
Through adding a second sound source DeMarinis creates
arich chorus sound.

A vibrating electrical field modulates the coefficient of
friction of your skin, so that when fingers bow across an
eectrified surface, you provoke mechanical vibrations.
These mechanical vibrations, suitably coupled, give rise to
audible sounds [44] wedded to mild electric shocks.

DeMarinis did not restrict himself to one work but
made a series of pieces recalling the experiment of Gray
among which Still Life with Guitar. [45]

B. Parabolic reflectors

An often occurring arrangement in a science museum is
formed by two parabolas placed across each other so the
sound bridges alarge distance.

Fig. 2.  Klankkaatsers, Hans Van Koolwijk

photo by Hans Van Koolwijk

Dutch artist Hans Van Koolwijk made several works
based on this elementary principle. When sound reflects
off a parabola surface, it will bounce out in a straight line
no matter where the sound originaly hit the parabola
surface. Klankkaatsers is the first work of Van Koolwijk
using this principle. Five parabolic dishes bounce sound
from the source to a common point in the centre of the
arrangement. Four parabolas are placed on cushions filled
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with air. The parabolic dishes move when the amount of
air in the cushion changes. Not only the dishes move, but
also the common point in the centre of the arrangement
changes according to the position of the parabolas. The
fifth parabola, the oer-Klankkaatser, arouses a specia
sensation in the ears of the visitor because high pitches of
small flutes are reflected via the parabola to one focal
point. When the visitor is situated in the focal point and
moves his head, he can let the sound of the oer-
Klankkaatser whirl through his head.*

Fig.3. P.S 23 parabolic bench, Bill & Mary Buchen

photo by Paul Warchol

1 Hans Van Koolwijk is planning to attempt a successor of
Klankkaatsers: in a building of nine meters high a sound
machine will hang through which the sound of the building will
be reflected on the visitor by the whole wall. Therefore it will
appear as if the sound originates between the ears of the visitor.
[46]

American artists Bill and Mary Buchen developed
several science playgrounds and sound parks™® for which
they made use of parabolic arrangements. Contrary to
Hans Van Koolwijk, Bill and Mary Buchen do not add
any elements to the arrangement and their parabolic dishes
are the same as the ones we can find in science museums.
They even made a parabolic bench for the Liberty Science
Center in Jersey City. Two 8' diameter vertical stainless
steel dishes are placed against each other. [48]

Troika, a U.K. based multi-disciplinary art and design
collective, created the Sonic Marshmallows at Wat Tyler
Country Park in Basildon, Essex in 2007. The Sonic
Marshmallows consist of one pink and one white reflector
which allows people to hear each other’'s whispers 60
metres over the pond that separates each reflector. Troika
was inspired by the early sound mirrors™ that were built
between WWI and WWII as early attempts of detecting
approaching enemy planes as well as by whispering
galleries and other acoustic phenomena that are part of
older buildings. [53] Their work is basically the same as
Bill and Mary Buchens parabolic reflectors but wrapped
up in amarshmallow jacket.

In the summer of 2005 Dutch artist Nico Parlevliet
presented Biesbosch Unplugged, a work based on the
parabolic disc in the Dutch National Park Biesbosch in
Dordrecht®. He wanted to expand the audible horizon. A

18 Among which P.S. 23 in the South Bronx, Green Valley
Park Denver, Children’s Museum of Richmond Virginia, Seal
Point Park San Mateo California, Scott Carpenter Park Boulder
Colorado, Liberty State Park New Jersey and Mullay Park New
York City. [47]

19 For the past 8 years[49] Danish-born artist Lise Autogena
has been working on Sound Mirrors, a project to transform long
forgotten defense technology into a peaceful communication
instrument. The North East and South Coast of England locates a
series of concrete structures. These acoustic mirrors are remains
of acoustic experiments that took place in England. As early as
1915 the first mirrors were build into the face of a chalk cliff.
[50] The mirrors were directed towards the sky and served as
early warning systems against the possibility of an airborne
invasion.[51] Autogenais trying to construct two new acoustic
mirrors facing each other across the sea: one mirror in England
and one in France.[52] It is Autogena’s intention that people
across the Channel will be ableto listen to the sky and to
communicate with those standing on alistening platform in front
of the other mirror across the Channel. [51]

2 The work was part of de Einder (the horizon), a project
concerned with the experience of open space and seclusion, of
finiteness and infinitude in space and time. In 2004 twelve artists
worked in the neighborhood of Montsegir in the French
Pyrenees, one year later these same artists worked in the

Page 31



ARTECH 2008, 4th International Conference on Digital Arts, 7- 8 November, Portuguese Catholic University, Porto

parabolic disc with a width of 3,5 metres served his goal.
Connected to the disc a chair was mounted. Once seated
on the chair, the ears of the visitor where situated in the
centre of the disc and the view of the visitor was directed
towards the disc itself and not towards the landscape. In
this way the perception was directed exclusively towards
the listening experience. The visitor could rotate the disc
360 degrees, so he could choose what distant place he
would amplify acoustically. [55]

Fig. 4. Bieshosch Unplugged, Nico Parlevliet

photo by Jan Barel

C. Liquid Sound Patterns

At the science museum in London an arrangement is
exhibited in which a liquid-filled tube is enclosed by a
large speaker at one end of the tube. The visitor isinvited
to use the speaker to play a note within the tube. If you hit
on the right frequency the sound will send the liquid
splashing about.

This effect happens as the sound waves clash inside the
tube, creating areas with lots of energy to make the liquid
leap about. [56]

From 1986 till 1988 Max Neuhaus presented an
installation in the lake of the park of Domaine de
Kerguéhennec, Locmine, France. On a surface of 120 by

Biesbosch near Dordrecht, the Netherlands. The project wanted
to show the influence of the landscape (mountains vs polders)
and the social surroundings on the work of the artists. [54]

200 meters [57] four sound sources horizontally activated
the surface of the water. [58]

For the instalation Ondulation, a three-dimensional
composition for water, sound and light, architect Thomas
MclIntosh and sound artists/'composers Mikko Hynninen
and Emanuel Madan worked together with the Montréal
based engineering collaborative The User [59].
Ondulation consists of a basin of 10 meters long and more
than 5 meters wide, filled with 2000 liters of colored
whitish, almost milky, water that is pumped through a
plumbing configuration just beneath the surface. [59]
Three low frequency loudspeakers are submerged beneath
the surface of the basin. [60] The water in the basin is set
into motion through sound. Roughly twenty beams of
theatre light are projected onto the surface of the water
and reflect onto a projection screen or a white wall. The
sound gives rise to movement of the water and in that way
to the visual forms on the screen. The projected forms are
reminiscent of sine waves. You could say the sound
generates its own graphical score.

The audio material causes the water to ripple and jump,
giving rise to fascinating reflections, always in motion.
[61] A computer program produces aternating wave
patterns. from nearly ill to jumping water. [59] The
theatre lights change in colour [62] and focus: sometimes
filling the exhibition space with a warm pink glow,
sometimes white light focussing on a specific point. The
complete pre-programmed cycle lasts 56 minutes and
starts and ends with silence, immobility and almost
darkness.

Fig. 5.

Ondulation, Thomas Mclntosh, Mikko Hynninen,
Emmanuel Madan
photo by Diana Shearwood

The creators of Ondulation added light to the origina
scientific experiment. By meticulously adjusting the
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positions of the lighting, selecting the sounds and testing
their effect on the movement of the water and composing
a cycle of changing light, sound and movement, they
created a very poetic work, which turns sound into
movement and movement into image.

D. Flame Pipe

Gyorgy Kepes discovered a description of gas flames
modulated by music in an old book on opera.[63] Certain
experienced opera singers could make the gas lights of
opera houses flutter and strobe when singing certain notes,
the Eigen-frequencies of the auditorium. [64] Kepes
worked for several years on Flame Orchard, awork of art
based on this principle. Flame Orchard consisted of
auminium, copper, propane, transducers and audio
equipment. Flame Orchard, with music of Paul Earls, was
part of the exhibition Sound Sculpture - 11 artists working
in the field of Audio-Kinetic Art that took place at the
Vancouver Art Gallery in 1973. [63] A metal box with a
length of 404 cm, a height and width of 12,7 cm [65] is
filled with propane gas. The box has a top thin metal plate
drilled with a grid of small holes. At each side, the box is
connected to a loudspeaker. After the gas flow is turned
on, the gasisignited where it exits the holes to make a sea
of small flames. [64] By adjusting the frequency and
amplitude of the sound emitted by the speakers clear
standing waves patterns can be seen in the flames. [66]
The musical pitches used in the music are the resonant
frequencies of the flames themselves and cause them to
expand and shrink, vibrate and leap. [65]

In 2004 Paul DeMarinis made a work, Tongues of Fire,
based on the same principle. He was inspired by the
manometric flame of Koenig. In 1862, German
physicist Rudolph Koenig developed the manometric
flame apparatus. [67] This laboratory instrument was used
to visualize the shapes of sounds until the oscilloscope
was invented.

Fig. 6. Tongues of Fire, Paul DeMarinis

photo by Paul DeMarinis

DeMarinis followed the example of Dayton Clarence
Miller and adapted an old bellows-camera into a dlit scan
recording device to inscribe the flame variations on 120
roll Ektachrome film in real-time. Each 31 inch film
represents about 15 seconds of audio waveform. For
sound material DeMarinis used a politica speech of
George W. Bush on the eve of hisinvasion of Iraq. [68]

E. Doppler Effect

An arrangement to exhibit the Doppler effect consists of
mounting a reed on the end of arotating arm of which the
speed can be controlled. The pitch of the produced tone
will wobble up and down as the arm rotates. [66] The
Doppler effect was named after Christian Doppler who
was the first to describe the effect in 1842. [69]

Canadian artist Gordon Monahan wanted to animate the
typical electronic music concert and use the loudspeaker
as avalid electronic instrument. [70] In an enclosed space
three or more players swung loudspeakers attached to
two-and-a-half-metre-long cables in a circular way. The
loudspeakers are hooked up to sine tone generators and in
thisway broadcast only simple sine tones. [71]

Fig. 7. Spatial Sounds (100dB at 100knvh), Marnix de Nijs
& Edwin van der Heide

photo by Rob ‘t Hart

Nearly two decades after the first performance of
Speaker swinging in 1982, Dutch artists Marnix de Nijs
and Edwin van der Heide have built the interactive
installation Spatial Sounds (100dB at 100km/h) in 2000.
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[72] No reed, but a speaker is mounted on a rotating arm
with a length of several meters. When the speaker rotates
the Doppler effect can be observed. However, the
installation of de Nijs and van der Heide is much more
than just a demonstration of the Doppler effect. The
movement of the visitors and their place in space has an
influence on the rotation and on the produced sounds. The
arm can spin in both directions, very slow or very fast
with a maximum of 100 km per hour. A sonar sensor on
top of the speaker measures the distance between visitors
and objects and the speaker. It scans any objects and
visitors in the exhibition space. The sensor can detect how
close the visitors are and where they are in relation to the
arm. The sound is directly related to the speed of the arm
and the shape of the room around it. [72]

Fig. 8.

Phantom mel odies [Arnaud Jacobs]
photo by Arnaud Jacobs

Marnix de Nijs and Edwin van der Heide are not the
only artists using rotating speakers in sound art. In
Phantom melodies Belgian artist Arnaud Jacobs places
two speakers opposed to each other on a stand, which can
rotate at different speeds and in two directions. Between
2006 and 2008 he made severa versions of this work
using different transmitted sounds. thousands common
cranes flying up recorded in Khichan, India or field
recordings gathered in the Amazon forest, Brazil. The
public can walk freely between the stands. [73]

F. EchoTube

The science museum in London has a 35-metre-long
echo tube on display. Visitors are invited to shout into the
tube and listen to their voice bouncing back. There are

several shutters who enable you to change the length of
the tube and as a consequence also the echo. [74]

Fig.9. Slophone, [The User]

photo by Thomas Mclintosh

Slophone is a mainly online art project initiated by the
Montréal based arts collective [The User], an artistic
collaboration between architect Thomas Mclntosh and
composer Emmanuel Madan. Silo #5 is an abandoned
grain storage facility in the port of Montréal. Since 1994
the building has stood empty. For the Silophone project a
structure is used with a length of 200 meters, a width of
16 meters and approximately 45 meters at its highest
point. It is constructed entirely of reinforced concrete. The
main section of the building is formed of approximately
115 vertical chambers, all 30 meters high and up to 8
meters in diameter. These tall paralel cylinders have
special acoustic properties, among which a stunning
reverberation time of over 20 seconds. [75] The two
initiators wanted to bring the public inside to experience
the acoustics. However, the Old Port would not allow
letting the general public in, so they decided to bring the
acoustics of the space outside to the people. [76] The
Slophone project takes advantage of the exceptional
acoustics of this space. From anywhere in the world you
can hear your sound being played in the silo. Sounds
arrive inside the silo directly via telephone or are
uploaded on the Slophone webpage or reach the
Slophone via a microphone located at a sonic observatory
afew hundred meters from the Silo. The sound is captured
by microphones. Anyone can hear the results by tuning
into the live Real Audio stream at the Slophone webpage.
The sounds can also be heard at the sonic observatory
where two loudspeakers are placed. [75]

G. Singing Arc
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In 1990 Belgian instrument builder and composer
Godfried-Willem Raes developed Talking Flames, a work
based on the principle of the Singing Arc. The work was
called Talking Flames because visually the sound source
of the installation resembled to flames seemingly having a
conversation. The flame serves as a digital to analog
converter. Theair is brought to vibrate directly, thereis no
movement like is the case with aloudspeaker. [77]

Fig. 10. Talking Flames, Godfried-Willem Raes
photo by Godfried-Willem Raes

In 1899 William Du Bois Duddell exploited the
(unwanted) high-pitched whistle produced by the electric
arc-lamps used at that time for street lighting for musical
ends in his singing arc [78], a monophonic electronic
keyboard instrument [79]. He controlled the whistle with a
simple audio oscillator. [78] Duddell created one of the
first electronic instruments, an instrument that was audible
at a time when the amplifier and loudspeaker still had to
be invented. Duddell’ s invention never became more than
anovelty.

H. Bone Conduction

At the Exploratorium, the San Francisco museum of
science, art and human perception Sound Bite is exhibited.
Upon biting down on a metal rod that is vibrating in
response to music, visitors can experience how sound is
conducted though their jawbones instead of through their
ears. [80] Instead of putting air to vibrate and convey the
sound to the middle ear and finally at the cochlea in the

inner ear, the sound reaches the cochlea via direct
vibrations of the bonesin the head. [81]

In 1978 Laurie Anderson made the Handphone Table
for MOMA, New York. There exist two versions of the
same table. One version is currently part of the collection
of the Museum of Contemporary Art, Lyon, France, that
bought the work in 1999 from the Sean Kelly Galery,
New York. The other version would be located
somewherein Texas.[82]

Two listeners can sit at each side of atable. At each end
of the table two pairs of slight indentations can be found.
Visitors have to place their elbows in these indentations
and cup their ears with their hands to be able to hear the
sounds. To each indentation a steel rod is connected that
leads to a tape deck containing prerecorded material. [83]-
[9] The prerecorded material consists of a Fender-Rhodes
organ, a piano, a violin and the human voice. The text
consists of two sentences: “and | remember you in my
bones” together with a reversed line of an old love song
written by George Herbert in 1633: “Now | in you without
a body move’. [9] Anderson created a stereo system
through using a pick-up for each elbow. [83] The clear but
plain tones of the organ were audible in one ear, the
acoustic piano with its singing overtones in the other ear
and later the other way round. [9] Sound is conducted
from tape through driver, screw, elbow, skull and the
cranial cavities effectually become speakers. [84]
Anderson designed the Handphone table after a very
frustrating evening when she was writing a song on an
electric typewriter. After afew pages Anderson looked up
to read what she had written only to find that it was
impossible to sing. Discouraged, she placed her head in
her hands and sits in this position for a while. Suddenly
she could hear a deep tone she could not identify: the
humming of the typewriter. She decided to write a piece
exploiting this discovery: the Handphone table. [9]

Before Laurie Anderson used bone induction in her
installation it was aready commonly used in hearing
devices®. In 1939 The Planetarium Theater installed a
special sound system for the hearing-impaired. Bone-
conduction as well as air-conduction headsets were
available. [86]

Other artists have aso made works based on the
principle of bone conduction. From the 3 of October
2007 onwards you can re-experience the air raid of the

2l The technique of bone induction is used in spectacle
hearing aids amongst others. The aid is housed within the frames
of the glasses. The sound is passed from the hearing aid through
the hook of the pair of glasses and into the mastoid bone. The
sound passes from the ear through the mastoid bone and into the
inner ear. [85]
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13" of February 1945 aong the preserved military
fortifications of Dresden - The Briihlsche Terrace. The
audience is invited to rest their elbows on the railing and
to cup their ears. Duck and cover to hear the sounds of the
motors of B-25 bombers, the bombardments just above
one's head as well as explosions in the distance. Four
sound conductors are integrated in the railing,. By leaning
on the railing the sound is transmitted from the railing via
the arm into the inner ear. The sounds are only audible for
people touching the rail. The system was developed by
Markus Kison in the Digital Media Class at the University
of the Arts Berlin. [87]

To method of conveying sounds through bone
conduction is not only used in hearing aids and art, in the
last decade the toy industry seems to have discovered
bone conduction.

Hasbro's Sound Bites hit the shelves in the U.S. in
1998. Sound Bites consists of a simple lollipop and a
specia lollipop holder. When a person puts his teeth on
the lollipop the sound vibrations produced by the holder
are conveyed through the teeth to the jawbone and then to
the inner ear. Several versions of Sound Bites were
produced from the Looney Tunes series letting you hear
Twesety Bird inside your head, to various guitar riffs and
even a version where you could make your own
recording.? [88]

Sound Bites proprietary technology, patented denta-
mandibular sound-transmitting system?, was co-invented
by Andrew Filo and David Capper. Andrew Filo claimed
to be inspired by Thomas Edison who, being nearly deaf,
designed a bite bar to enable him to hear the sounds of his
phonograph through hisinner ear. [94]

The entertainment industry has also re-discovered bone
induction. New applications for phones®, bonephones®,

22 1 Japan Sound Bites was released by the company Bandai
under the name Silent Shout. [89]

Tiger Electronics has taken over Sound Bitesin 1999 and now
develops products based on the same principle. This resulted in
Pop Radio, a FM radio that lets you listen to your favourite radio
station via bone conduction. Pop radio works in the same way as
sound bites: alollipop placed on a holder. [90]

After further experiments with eating utensils such as forks
and pencils [91], at the end of 2006 [92] Hasbro, launches a new
product based on the same technology: Tooth Tunes, a
toothbrush conveying music tunes of exactly 2 minutes via bone
conduction. The music is stored in amicrochip. [93]

% The patent was filed on December 3, 1997 and granted on
September 5, 2000. [91]

24 1n 2000 and again in 2003 Japanese firm NTT DoCoMo
announced its release of the finger phone. [95] In 2006 NEC

underwater mp3 players and snorkel radio players®,
musical pillows?” and so on have been devel oped.

V. Only roses and sunshine?

The use of technology?® also has a downside. In 1952,
the critic Lewis Mumford compared technology to “the
walls of a prison”. [116] Artists feel they are obliged to
use technology.

There is a catch in using technology, artists tend to
focus too much on the use of new technological
development because of the development itself. When
technology forms the core of a work, the work itself runs
the risk of becoming a demonstration of a new

TOKIN  Corporation marketed a bone conductive
receiver/microphone as a mobile phone accessory. [96]

Eventually the Ubi-Wa (Japanese for "Finger ring" and
"Speak by finger") phone was released in 2005. Y ou can listen to
acall by simply placing afinger in your ear. [97] In 2004 Sanyo
Electric produced the Sanyo TS41 mobile phone. The phone
claims to use a bone conduction system, but reviews doubt this
and claim it just uses a speaker. [98] Panasonic developed digital
wireless telephones with a bone conduction handset targeted at
people with conductive hearing loss and people working in noisy
environments. [99] Several companies, among which Aliph
[100] and Nextlink [101], develop Bluetooth headset using bone
conduction.

% Bonephones are headsets that create vibrations against the
head. These type of headsets are not covering your ears. Several
companies, among which Vonia [102], N. Tech [103], Temco
[104], Oiido [105] and Goldendance [106] produce bonephones.

Back in the seventies the JIS& A Group released the bone fone.
A scarf with build in speakers that alows you to listen to the
radio while exercising. [107] The name is misleading, as the
bone fone did not really convey sound through bone conduction.
Speakers were embedded in the flexible part of the shawl. [108]
Japanese firm Thanko released Vonia, a sports headband with
build in bonephones. [109] Nippon MMI Technology [110] and
Temco [111] produced bone conduction speakers for motorcycle
helmets.

% |n 2003 Sam James, a design and technology student at
Brunel University, created Swim Goggles with built-in MP3
Player that conveys music via bone conduction. [112] In 2004
Finis releases the SwiMP3, a waterproof mp3 player using bone
conduction technology.[113] With Amphicons Aqua FM Snorkel
you can listen to a radio station while snorkeling. Sound is
conveyed viathe teeth. [114]

%" In 2003 Toshiba released a musical pillow that has two
built-in bone conduction speakers. Only the person whose head
islying on the pillow can hear the sound. [115]

% Not all sound art uses technology.
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technology, not awork of art. The danger of a high gadget
quality liesjust around the corner.

The presentation of art using technology is not as easy
as falling off a log. While visiting an exhibition it is not
unusua to come across several cards reading “temporarily
out of order”. It is even worse when the visitor has to
execute an action, for example pressing a button, and the
artwork does not flinch. The visitor will try to press
harder, get annoyed and eventually give up and walk to
the next work.

In the current staff formation of museums there is
usualy no technical staff with enough knowledge to
maintain works using technology. The maintenance costs
of presenting technological art are higher than presenting
traditional art forms. This might form a threshold for the
acceptance of technological art in museums.®

A problem directly linked to the maintenance of this
type of art is the fast technical ageing of the material. For
a museum it is very important to get a detailed technical
description of the art work, so as to make it possible to
reconstruct the art work with contemporary materials. If a
work is built with hardware or software designed by the
artigt, it is far more difficult to reconstruct the work®.

V1. Conclusion

There are many more examples of sound artists using
science in its most elementary form than the ones
mentioned in this paper. Artists building an installation
based on beat frequencies®, a phenomenon occurring
when two sound sources of equal amplitudes and nearly
equal frequencies sound together or artists who work with

% This applies not only for sound art using technology, but for
al trends in art using technology. Sound art has one other
disadvantage regarding the presentation in museums: it produces
sound. Only few museum buildings are acoustically equipped to
present sound art.

% Peter Vogel, for example, makes sound sculptures where
the electronics determine the aesthetics of the work. Replacing a
broken resistor by a new, most probably smaller, one, will
directly influence the appearance of the art work.

% For his installation A Ryoji Ikeda uses eight speakers that
transmit pure sine waves and random noises. The speakers are
mounted in four pairs facing each other across a narrow
corridor.[117] The narrow corridor is completely dark, except
for occasional flashes of bright light. The visitors feeling of
confuse of direction is enforced by the occurring beat
frequencies as the visitor moves forward in the corridor.

ultrasound™, in short the possibilities and combinations of
sound and applied science seem infinite.

It is up to the sound artist to continue to amaze and
dazzle the audience, discover new combinations of
science and sound, dress an existing natural phenomenon
up as something new and above all keep putting poetry
into science.
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Abstract — In this paper we present an architecture for a
robotic system using a humanoid robot, based on the Lego
Mindstorms NXT, which tries to simulate the human
rhythmic perception from audio signals, and its reactive
behaviour in the form of dance. To do so we implemented
low-level aspects of rhythm perception based on Marsyas, an
open source software framework for audio processing. The
model’s output is sent to the robot control application in real-
time, via sockets, shaped in three rhythmic events,
representing soft, medium and strong onsets in the music. The
dance movements can be dynamically defined trough an
interactive interface and are performed by the robot in a
reactive manner to these rhythmic events’ occurrence. These
movements also depend on two kinds of sensorial events,
namely the colour stepped on the floor or the proximity to
some kind of obstacle. This interactive robot control keeps the
dynamism manifested by the human behaviour, granting
spontaneous and dynamic dance movements in synchronism
to music, without any previous knowledge of it.

Index Terms — Acoustic applications, Acoustic signal
analysis, Interactive systems, Multimedia systems, Music,
Robot dynamics, Robots

1. INTRODUCTION

More and more Al researchers are trying to make robots
dance to music. And as the ideas and technologies
develop, it’s clear that dancing robots can be serious
indeed. Recent generations of robots ever more resemble
humans in shape and articulatory capacities. This progress
has motivated researchers to design interactive dancing
robots that can mimic the complexity and style of human
choreographic dancing, and that even cooperate with
musicians.

Musical robots are increasingly present in
multidisciplinary entertainment areas, even interacting
with professional musicians, as when the ASIMO robot
conducted the Detroit Symphony Orchestra in a
performance of Mitch Leigh's “The Impossible Dream”
from the Man from La Mancha (on May 13th, 2008). They
have even inspired the creation of worldwide robotic
dancing contests, as RoboDance (one of RoboCup’s

competitions) where school teams, formed by children
aged eight to nineteen, put their robots in action,
performing dance to music in a display that emphasize
creativity of costumes and movement.

These public musical robotic applications lack however
in perception, presenting mainly pre-programmed deaf
robots with few human-adaptive behaviors. That’s where
we focused our efforts by designing an interactive
framework for robot dancing applications based on
automatic music signal analysis.

Music is generically an event-based phenomenon for
both performer and listener, formed by a succession of
sounds and silence organized in time. We nod our heads or
tap our feet to the rhythm of a piece; the performer’s
attention is focused on each successive note [13]. In dance,
body movements emerge as a natural response to music
rhythmic events.

To obtain these intended events we focused our analysis
on the detection of the music onset times (starting time of
each musical note) through an onset detection function (a
function whose peaks are intended to coincide with the
times of note onsets) representing the energy variation
along time, on music data composed by digital polyphonic
audio signals.

The use of this rhythmic perception model induces our
human-like robot to reactively execute proper dance
movements in a time-synchronous way, but individually
spontaneous, trying to simulate the dynamic movement
behaviour typical from human beings.

The robot’s body movement reacts to a conjunction of
stimulus formed by three rhythmic events, namely: Low,
Medium or Strong Onsets; and two sensorial event groups
defined by the detected colour: Blue, Yellow, Green, Red;
and by the proximity to an obstacle: OK, Too Close.
Based on the interchange of these inputs a user can,
through a proper interface, dynamically define every
intended dance movements.

Contrasting to other approaches, every body movement,
as their sequence during the dance, is this way produced
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by the robot in a seemingly autonomous way, without
former knowledge of the music.

The paper structure is as follows. The next section
presents some recent related work on musical robots.
Section III discusses the system architecture principles
presenting an overview of the Lego Mindstorms NXT
hardware and explaining the software basis on the music
analysis implementation and in the application interface.
Section IV presents an overview of the given experiment
and results. Finally section V concludes this paper
presenting the main conclusions and future work.

II. RELATED WORK

Academically, “dancing robots” and ‘“human-robot
musical interaction” are common terms. In an increasing
number of research labs around the world (especially in
Japan), researchers follow a quest to find the perfect
solution to achieve a rhythmic perceptive dancing robot
that could interact with humans.

Nakazawa, Nakaoka et al. [1]-[2] presented an approach
that lets a biped robot, HRP-2 imitate the spatial
trajectories of complex motions of a Japanese traditional
folk dance by using a motion capture system. To do that
they developed the learning-from-observation (LFO)
training method that enables a robot to acquire knowledge
of what to do and how to do it from observating human
demonstrations. Despite the flexibility of motion
generation, a problem is that these robots cannot
autonomously determine the appropriate timing of dancing
movements while interacting with auditory environments,
i.e., while listening to music.

Weinberg et al. [3]-[4], developed a humanoid robot,
Haile, which plays percussion instruments in synchrony
with a musician (percussionist). Their robot listen this
percussionist, analyses musical cues in real-time, and uses
the result of it to cooperate in a rhythmic and diversified
manner. To perform that they used two Max/MSP objects,
one to detect the music beats and another to collect pitch
and timbre information from it, granting synchronous and
sequential rhythmic performance.

Tanaka et al. from Sony, built a dancing robot, QRIO, to
interact with children, presenting a posture mirroring
dance mode [5]-[6]. This interaction was developed using
an Entrainment Ensemble Model which relies on the
repetition of sympathy, between the robot and the child,
and dynamism. To keep the synchronism they used a
“Rough but Robust Imitation” visual system through which
QRIO mimics the detected human movements.

More recently, in 2007, Aucoutuier et al. [7] developed
a robot designed by ZMP, called MIURO, in which they
built basic dynamics through a special type of chaos

(specifically, chaotic itinerancy (CI)) to let the behavior
emerge in a seemingly autonomous manner. CI is a
relatively common feature in high-dimensional chaotic
systems where an orbit wanders through a succession of
low-dimensional ordered states (or attractors), but transits
from one attractor to the next by entering high-dimensional
chaotic motion. The robot motor commands are generated
in real time by converting the output from a neural
network that processes a pulse sequence corresponding to
the beats of the music.

Michalowski et al. [8]-[9] investigated the role of
rhythm and synchronism in human-robot interactions,
considering that rhythmicity is a holistic property of social
interaction. To do so they developed perceptive techniques
and generated social rhythmic behaviours in non-verbal
interactions through dance between Keepon, a small
yellow creature-like robot, and children.

Burger and Bresin [10] also used the Lego Mindstorms
NXT to design a robot, named M[g]X, that expresses
movements to display emotions embedded in the audio
layer, in both live and recorded music performance. Their
robot had constraints of sensors and motors, so the
emotions  (happiness, anger and sadness) were
implemented taking into account only the main
characteristics of musicians’ movements.

Yoshii et al. [11] used Honda’s ASIMO to develop a
biped humanoid robot that stamps its feet in time with
musical beats like humans. They achieved this by building
a computational mechanism that duplicates the natural
human ability in terms of associating intelligent and
physical functions. The former predicts the beat times in
real time for polyphonic musical audio signals. The latter
then synchronizes step motions with the beat times by
gradually reducing the amount of errors in intervals and
timing. Their robot represents a significant step in creating
an intelligent robot dancer that can generate rich and
appropriate dancing movements that correspond to
properties (e.g., genres and moods) of musical pieces, in a
human-like behaviour.

In contrast to previous approaches, in this paper we
propose a framework in which users have a deterministic
role, by dynamically defining the robot choreography
through selected individual dance movements.

III. SYSTEM ARCHITECTURE

A. Hardware - Lego Mindstorms NXT'

! For more information consult
http://mindstorms.lego.com/eng/default.aspx
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Lego Mindstorms NXT is a programmable robotic kit
designed by Lego (see fig. 1). It is composed by a brick-
shaped computer, named NXT brick, containing a 32-bits
microprocessor, flash and RAM memory, a 4 MHz 8-bit
microcontroller and a 100x64 LCD monitor. This brick
supports up to four sensorial inputs and can control up to
three servo-motors. It also has an interface displayed by
the LCD and controlled with its four buttons, and a 16 kHz
speaker.

Lego NXT supports USB 2.0 connection to PC and
presents a Bluetooth wireless communication system, for
remote control and data exchange. It offers many sensor
capabilities through its ad-hoc sensors. In the scope of this
project we provided our robot with a colour sensor, to
detect and distinguish visible colours, and an ultrasonic
sensor, capable of obstacle detection, retrieving the robot’s
distance to it in inches or centimetres.

Based on this technology we built a humanoid-like robot
(see fig.2) using two NXT bricks that controls six servo
motors (one for each leg and each arm, one for a rotating
hip and one for the head) and two sensors, already
referred. This robot design grants 16 distinct dance
movements defined as “BodyPart-Movement (to the Left-
L, Right-R, or one part to each side-Alternate): Legs-
RRotate, Legs-LRotate, Legs-Forward, Legs-Backward,
Head-RRotate, Head-LRotate, Body-RRotate, Body-
LRotate, RArm-RRotate, RArm-LRotate, LArm-RRotate,
LArm-LRotate, 2Arms-RRotate, 2Arms-LRotate, 2Arms-
RAlternate, 2Arms-LAlternate.

Fig. 1.
motors.

Lego NXT brick and some of its sensors and servo-

Fig. 2. The robot‘s degrees of freedom (DOFs) to the
embodiment of dance movements.

B. Software - Music analysis and Robot Control

Based on the presented objectives we decomposed our
framework in three distinct modules (see fig.3): Robot
Control, Music Analysis, and Human Control; each one
responsible for the treatment of specific events. All the
modules are then interconnected to achieve the primary
goal of robot dancing, in synchrony to the analyzed rhythm
and with flexible human control. This interconnection was
achieved through a multithreading processing architecture
which grants the parallelism and synchronism between the
three modules.

The Music Analysis module uses a rhythm perception
algorithm based on Marsyas’ onset detection function, to
detect rhythmic events. These events are then sent in real-
time, via TCP/IP sockets, to the Robot Control module
which remotely controls the robot via Bluetooth. In control
of the former two, the Human Control module is composed
by a user graphical interface (GUI) which grants the user
interactivity with the system, by definition of the main
control parameters and composition of the resultant dance.
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Fig. 3. System architecture.

B.1. Music Analysis Module

Marsyas (Music Analysis, Retrieval and Synthesis for
Audio Signals)?

Our Music Analysis module is designed in Marsyas.
Marsyas is an open source software framework for rapid
prototyping and experimentation with audio analysis and
synthesis with specific emphasis to music signals and
Music Information Retrieval. Its basic goal is to provide a
general, extensible and flexible architecture that allows
easy experimentation with algorithms and provides fast
performance that is useful in developing real time audio
analysis and synthesis tools. A variety of existing building
blocks that form the basis of most published algorithms in
Computer Audition are already available as part of the
framework and extending the framework with new
components/building blocks is straightforward. It has been
designed and written by George Tzanetakis with help from
students and researchers from around the world. Marsyas
has been used for a variety of projects in both academia
and industry.

Rhythmic Perception Considerations and Architecture

Under Marsyas we built a MarSystem (an aggregation of
functional blocks) (see fig. 4) that performs onset
detection from polyphonic audio signals, in real-time,
based on frame energy variations along the music.

2 For more information consult http://marsyas.sness.net/.

Fig. 4.
blocks.

MarSystem constitution with onset detection function

First the stereo input audio signal is converted to mono
(with Stereo2Mono), and then consecutive frames are
overlapped (with Shiftinput) to grant a more stable
analysis. The analysis step is called hop size and equals
the frame size minus the overlap (typically 10 ms).

To the Shifted signal is applied the FFT (Fast Fourier
Transform) algorithm (with Spectrum) using a Hamming
window (in Windowing) to obtain the music spectrum. To
the Spectrum output is applied a PowerSpectrum function
that retrieves the energy variation (magnitude — in dBs)
along the music.

Then to this signal is submitted to a Spectral Flux
function that represents the actual onset detection method.
This onset detection model is based on [12] results, which
evince the Spectral Flux (SF) function as the one achieving
the best results in the simplest and fastest way. SF
measures the change in magnitude in each frequency bin
(k) of each frame (n), restricted to the positive changes and
summed across all k, with the given Onset Detection
Function (OF):

N
-1
2
ODF= S H (|x (nk)1=IX (n—1.K) |) ()
where H (x) = X +2|X| is the half-wave rectifier function

and X(n,k) the FFT.

The Derivation block retrieves only the crescent Flux
output, by subtracting the n frame to the n-1 one.
Finally the SendRobot block acts as our Peak Picking
function and TCP client. It applies a peak adaptive
thresholding algorithm to distinguish three rhythm events:
Strong, Medium and Soft onsets, which are then sent to the
Robot Control module via TCP sockets.
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B.2. Robot Control Module

The Robot Control Module uses a C++ NXT Remote
API, designed by Anders Sgborg® , to remotely control the
robot, through the transmission of motor commands and
reception of sensor data.

B.3. Human Control Module

The Human Control Module is decomposed in two
blocks (see fig. 4): Robot Control Panel and Dance
Creation Menu. The Robot Control Panel grants user-robot
interaction through a control panel, achieving Bluetooth
connection with one or two NXT bricks, depending on the
design; the definition of the audio file to be analyzed and
reproduced, and its correspondent parameters (possibly
saved in a proper .txt file). The Dance Creation Menu,
allows the wuser to dynamically define the robot
choreography through dance movements in reaction to the
cross-modulation of rhythmic and sensorial events, saving
each dance in a proper .xml file (see fig.5 a) & b)).

By now analyzing fig.6 we shall note the high-level
position of this module in the (human) control of the whole
framework. The user has then a deterministic role in the
system behaviour, by dynamically defining the robot
choreography  through selected individual dance
movements, and by defining the polyphonic audio data
(WAV file) to be analyzed and the audio parameters which
shall highly influence the resultant rhythmic perception.

Fig. 5.  Application Interface. a) Robot Control Panel.

% For more information consult
http://www.norgesgadel14.dk/index.php.

b) Dance Creation Interface

Fig. 6 Human Control Module (GUI) bi-directional interaction
with the Music Analysis Module and the Robot Control Module.

IV. EXPERIMENTS AND RESULTS

Our experiments focused on efficiency and synchronism
issues related to the music onset detection and to the robot
performance with proper and clear dance movements. In
order to reduce the sensitivity of our onset function to the
main onsets, we started to apply a Butterworth low-pass
filter to the Flux output, using many different coefficient
values. This however incited a group delay that increased
with the decrease of the normalized cutoff frequency (Wn),
promulgating a minimum delay of 10 frames (aprox. 0.75)
which is, in addition to the whole process natural delay,
considerably high facing the requirements. In a way to
bypass this issue we decided to slightly increase the
window and hop size (to WinSize = 4096 and HopSize =
3072) which granted a lower sensitivity in onset detection
focusing on the more relevant ones, with no delay imposed
in the process.

In order to restrict and distinguish our three rhythmic
events we designed a Peak Picking (PP) function with
peak adaptive thresholding (always related to the highest
onset detected so far) as follows:
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Strong, if x>§,
PP (x)=<Medium, ifd, <x <3, @
Soft if 3, <x <3,

8, =thres, x peak
where, {§, =thres, x peak . O<thres, >1. (4)
8, =thres, x peak

The values of thres;, thres,, thress;, as the values of
window size and hop size can be dynamically assigned in
the application’s interface. The function waits 35 frames
(equal to 2.43s due to fsp,, = 14.36Hz) to initialize the
onset detection, starting with peak = (1/2) * - highest onset
detected until then. This acts as the function normalization
due to potential inconsistency in the beginning of some
music data.

To check the adequate rhythm perception parameters to
a large set of music data, we embraced our application
interface with a graph mode that uses the parameters
inserted by the user to plot the respective output showing
the three kinds of rhythm events detected along the music.
This representative graph is plotted in MatLab due to the
Marsyas’ MatLab engine capabilities.

The set of tests were performed on diverse music styles,
consisting of 4 short excerpts (each with around 20s) from
a range of instruments, classed into the following groups
[13]: NP — non-pitched percussion, such as drums; PP—
pitched percussion, such as guitar; PN — pitched non-
percussion, in this case some violin; and CM — complex
mixtures from popular and jazz music. Below we show
some screenshots (fig. 7) and a table (table 1) with the
tests results.

-Soft Onset (O -Medium Onset O- Strong Onset

Fig. 4  Peak Picking and Onset Detection output. a) PN
excerpt using thres; = 0.30; thres, = 0.50; thres; = 0.75.
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b) PP excerpt using thres; = 0.35; thres, = 0.50; thres; = 0.75.
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d) CM excerpt using thres; = 0.25; thres, = 0.45; thres; = 0.60.

Table 1. Resultant onset counting for the performed tests

(above).

Music Style | Soft Onsets | Medium Onsets | Strong Onsets | Total
PN 12 9 2 23
PP 19 18 7 44
NP 15 10 10 35
CM 18 19 13 50
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Due to inconsistency among the different music styles,
as shown, we were compelled to define different
parameters for each music data. To go around this issue
we created a text file to each music file containing the
respective parameters, from where the application imports
them.

V. CONCLUSIONS AND FUTURE WORK

We developed a biped humanoid robot that reacts to
music in real-time, performing dance movements in
synchronism to rhythm in a dynamic and seemingly
autonomous way. This was achieved with a proper system
architecture constituted by three modules (Music Analysis,
Robot Control, and Human Control). The Music Analysis
module is composed by a rhythm perception model based
on an onset detection function, with peak picking and
adaptive thresholding, constructed with Marsyas. The
Robot Control reacts to the rhythm events sent by the
former module, in real-time, and to the received sensorial
events, promoting robotic dance movements, as defined in
the Dance Creation interface from the Human Control
module.

This way our robot enforces the significant first step in
creating an intelligent robot dancer that can generate rich
and appropriate dancing movements in correspondence to
the rhythm of musical pieces, and supporting human-
machine interaction through dynamic dance definitions.

Designing entertainment systems that exhibit such
dynamic compromise between short-term synchronization
and long-term autonomous behaviour was the key to
maintain an interesting relationship between a human and
an artificial agent, while sustaining long-term interest.

In future work, we will apply an automatic music style
definition that also addresses the issue of automatic
parameter estimation, with the aim of producing a fully
automatic onset detection algorithm. We will also add
some beat prediction capability applying a beat tracking
algorithm to complement the onset detection, and this way
design a more efficient and realistic rhythm perception
module.

In our robotic system we will also address the issue of
multi-robot dance, implementing a swarming system that
allows robot-robot interaction while dancing, allowing the
creation of synchronous and dynamic choreographies. We
will also improve the robots sensitivity by adding other
sensorial events, such as acceleration and orientation.
Finally we want to improve our application to be used as
didactic software by children (and other people) to create
their own robotic dances, and even to be used as a
framework for creating fully functional systems for
RoboDance competitions.
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You Move You Interact:
a full-body dance in-between reality and virtuality

Jodo Martinho Moura, Jorge Sousa, Pedro Branco and Adérito Fernandes Marcos

Department of Information Systems,

University of Minho, Guimaraes, Portugal

ABSTRACT — YMYI (You Move You Interact) is an
interactive digital installation designed to encourage a body
performing dialogue with an artificial system, uncovering an
ongoing interchange between the body kinetic universe and
the audivisual imagery embodied in the interface. YMY | setsa
stage where body gestures and movements guide a audio
visual instalation invoking an imaginary of body
expressiveness.

INDEX TERMS — Digital Art;
Expressive gesture; Performing Art.

Multimodal Interfaces;

|. INTRODUCTION AND MOTIVATION

In YMYI the viewer is an active player
dialoguing with the artefact, possibly changing
it. It allows for a process of continuous
audiovisual and kinetic flow, sometimes
dynamic and volatile, trigering expressive
effects on side of the user, as he/she is an
active player interacting with the artwork itself
(Paul, 2005). It represents also a form of
virtual art though it implements forms of
perceptual immersion (visual, auditory) of the
viewer in the artefact. The user starts
perceiving himself/herself as a part of a
dynamic virtual world, where he/she is at same
time created object and creating entity (Grau,
2003) (Marcos, 2007).

In this paper we start by presenting the user
interaction aspects, then we proceed discussing
the YMYI concept, continue with an overview
of the technological aspects and finally present
some observations and comments of the users
experiencing the artefact.

II. YMY | INTERACTION

YMY 1 interaction is built on the concept of its
own name, “You Move You Interact”. One of
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the main YMY| outcomes is allowing the user
to be aware of his/her own movements and
choreography, even if this last is rather
spontaneous. Users watch their virtual
personas (here defined as his/her audiovisual
projected  silhouettes) representing their
energy, movements and their expressiveness
and are permitted to interact with their virtual
partner(s) or personas. The users’ empirical
gestures are interpreted in real time by the
system, which outputs virtual metamorphoses
creating a sort of interactive choreography
where the users” movements blend themselves
in virtual ones and vice-versa.

Dancing is not an art to be property of an
ephemeral process, but of a dynamic one
(Quintas & Dionisio, 2005), (Gil, 2001).

The interaction in  YMYI activates
multimodality by aggregating several layers —
vision, sound and kinetics (a base for
kinaesthetic). The users do not only “see”
themselves, but also “hear” and arguably
“feel” themselves. All of these layers become
highly reactive to the movements of the user
allowing the users’ to perceive their own body.
We must highlight the fact that the new
emerging forms are dependent on the
movements, acceleration and velocity, in other
words the user’s energy. For example, the
sounds become reactive to the user’s
displacement velocity in the space - every
movement of hands and legs, every jump - and
so it develops a set of associated parameters,
accordingly. In YMYI, we experiment by
synchronising events reactive to the gesture
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dynamics of the user and responding in real
time to his flowing speed movements.

By making use of theirs senses and by moving,
the users are able to create new agencies, not
only directed to themselves, to their own body,
but also directed to other bodies or elements
that appear in the shape of particles travelling
throughout the interface and dissolving
themselves. When they flow they approach
one another as if they were holding magnetic
fields of attraction and they succeed in
establishing a communicative link with the
user, resembling feelings of affection. The user
has a tendency to establish a close connection
with them by touching, grabbing and moving
them upwards or downwards and SO
controlling their position in the interface.
Within this atmosphere, the user’s body
becomes intertwined with a body of particles
creating a sort of playfulness. The user creates
it and lives in the created object.

I11. EXPRESSIVENESSIN YMY

Whatever the practitioner does to things is
grounded in an attentive, perceptual
involvement with them, or in other words, he
watches and feels as he works (Ingold, 1997)

Fig. 1. View of the YMY artefact generated projections.
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YMY1 takes into account a coherent organized
dialogue in the shape of gestures and
movements felt and thought about by both a
body and a mind and conceptualized in art
representations. As Valery acknowledges: “in
the end of the mind, the body, but in the end of
the body, the mind” (Valéry, 1896) and
Yvonne Rainer in 1966:"The Mind Is a
Muscle”. In YMYI, the user shares an intimate
discourse with his/her virtual personas by
accomplishing an interaction based on the
expressiveness resulting from the improvised
exploration of his/her body performing input
aiming at establishing a bidirectional artistic
communication with the system. By featuring
malleability, expressiveness and motion, the
body turns itself into a “natural” open-ended
art, providing affordances consisting of an
inherent emotive engagement/communication
with the digital system and emphasizing a
“doing” energy which emerges from the body
immanent self-discovery.

In YMYI, art results from this story of
physical liberty experiencing of the body in a
creative way and in direct interaction with its
other virtual embodiments in the interfacial
digital platform. The YMYI enhances the
dancing performer, from the psychological
point of view, to become an active actor, who
acknowledges a yet to discover universe
through his/ her experiencing of a dancing
“trance” status consisting of a whole world of
natural sensations/emotions inherent to his/her
artistic string of sensitive characters. “The
dance becomes the dancer” (Sasportes, 1983).
The expressionist dance nourishes itself from
the organic energy emerging from the body
and supplying with vitality the domains of the
physique, mind and emotion and thus making
possible the flowering of a new aesthetic order
in search of the most “natural and primitive”
intimacy of the artist. According to Bausch, “it
is precisely the movement and the action in
dual interaction that set the foundations for the
establishment of a bond between the world of
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the physique and the world of the psyche and
for the creation of an harmony, conveying a
dialectic “Kdorperseele” (body-soul) belonging
to the dancing actor” (Bausch, 2005), here
understood as a creative active being of an art
of his own resorting to new improvisation
paradigms.

IV. TECHNOLOGY INYMY

A. Image processing system

The sensorium motion tracking atmosphere
all-around the YMYI stage is captured by a
webcam connected to an USB/Firewire
interface exchanging information with the
software  Processing (  Website at:
http://processing.org), an  object-oriented
programming environment based on Java. The
user’s body, turning into a data shape, is
tracked by a dedicated system capable of
translating the original image into a black and
white curvy clean uniform silhouette. A
brightening apparatus spreads over a
background a spatially uniform light. The
noise attributable to the original image
undergoes a clean-up filtering process applied
to each incurring frame. Following the
acquisition of a clean black-and-white image
signal, the silhouette extremities are to be
computed by making logical comparisons to
detect three main epicentres: hands, head and
mass centre belonging to the user’s body. The
system follows each of these gravitational
pointing units in its course along a movement
track at every instant, measuring both the
velocity and acceleration of the user’s kinetic
body. Every movement and acceleration in
transit diffuse themselves throughout the
environment global image, made up of three
thousand small widely dispersed particles,
holding beams of attraction towards the user’s
body proximity. Every particle exhibit a
particular movement and acceleration function
caused by a unique behaviour belonging to the
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Perlin  Noise algorithm  (Website at:
http://mrl.nyu.edu/~perlin/). This algorithm
generates a minor predictable reaction
compared to the randomised function normally
used in computation, which gives rise to a
more natural behaviour, more similar to what
happens in nature atmosphere. The global
amount of particles, all of them so endowed
with a natural and unique behaviour
movement, fly over an ever-changing density
undergoing mutating responses according to
the user’s body inner gesticulations.

B. Sound system

In the YMYI artefact, the human performer
and the computer system engage in shapping
visual graphics and computer music
interactively in real time. The sound system of
the artefact puts into service the computation
capacities of the software Super Collider
(Website at: http://www.audiosynth.com/), an
environment and programming language for
real time audio synthesis. The system is
proposed for automatic music performance
based on artificial neural networks and its
model produces a musically expressive
variation of the control parameters according
to all of the gesture dynamics. The sound
exerts a reaction to the wuser’s overall
movements in the interactive space and it
develops a set of associated parameters in
intensity, duration and pitch, accordingly. The
agent’s continuous improvised flow of
movements generates harmonic-related
rhythms making possible for YMY to exhibit
a high-level mapping between the music, the
graphic output and the agent’s performance.
Both the musical harmony divided in its
discrete contours and the instantiation of the
animated graphics in the digital scenery
altogether with speed, velocity and trajectory
of the user’s movements, form a combining
compound giving rise to an artistic
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involvement touching the YMYI universal
expressiveness.

V. OBSERVATIONS OF USERS EXPERIENCING YMY

Fig. 2 A warrior-shaped artist interacting with YMYI.

Several performers have had the opportunity to
experience YMYI. One performer has given
the artefact a warrior-body shape by
instantiating the incarnation of a warrior figure
fighting vigorously with his sword against his
enemies until he actually died — a forward
allegory to the conquering of new lands.

A professional dancer reported some aspects
following an opportunity he had been given to
experience with the artefact during a live
performance for about 15 minutes in the event
International Symposium on Computational
Aesthetics in Graphics, Visualization, and
Imaging held in Lisbon between the 18" and
the 20" of June of 2008.

The professional dancer did some training with
the YMYI artefact the night before the event
for about 3 hours. We made some dilligences
so that he could feel at ease to explore it alone
and so get a better artistic acquaintance with it
and learn better as well how the interactive
processing flow of information worked
between himself and the digital system. In his
words: “My interaction with the machine

Page 52

resulted in a growing adjustment of both my
sensitiveness and fine motor skills so that my
body became more suitable to every movement
to be projected onto the screens. The moving
field for the image motion capture that | had at
my disposal was a truly narrow space, which
posed additional difficulties to my improvising
dynamics and composition.” He also reported
that his interaction with the system posed him
some challenges: “the standard-slow motion
capture of the sensor device compelled me to
keep within boundaries a low performance
body speed and my public exposition to an
audience urged me to bring from latency an
imaginative rhythm so as to keep a gazing
interest in both my displayed image and my
movements and so establish a better and more
interesting connection between myself as man
and the machine”. To accomplish that he
reported the following: “I had chosen to play
with a spatial deepness interactivity in-
between the capture background and the
webcam, as well as to opt for different sorts of
human metamorphosed embodiments so as to
explore a wished dynamic tangible deepness
and to mould inner velocities according to the
outputted universe”. Then, he reported also the
following aspect: “my experiencing with the
artefact was a worthwhile interesting
opportunity for me and also to take advantage
of the machine | had to reinvent myself to
develop thoroughly my whole composition”.
Finally, he reported that he was grateful for
having been given the possibility to participate
in this project/artistic experience. We would
like to add some relevant information to the
dancer’s testimony as well: the room had been
changed to suit a new purpose related to the
performance event and also the computer
hadn’t been under our supervision during the
whole day of the performance and at the given
time we had observed that it revealed a
considerable latency dynamics gap to read
accurately the displacing movement speed of
the artist. So, we acknowledge that the motion
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capture velocity of the system at that particular
time was in fact too slow, for alien reasons.
We also noticed the artefact provided an
entertaining space resulting in the exploration
of fun and art. Common reactions observed
lead us to think on the feeling of pleasure
through “fun/playfulness” present on the users’
interacting with the system: moving in several
directions, seeming to play a sort of an
interactive  game  with  their  virtual
instantiations.

Fig. 3 The dancing actor experiencing with the artefact.

V. CONCLUSION

We have implemented an artefact able of
energizing the development of an artistic
performing choreography (even if
spontaneous) in an interactive physical stage
between a wuser’s body and its virtual
embodiments displayed in a digital system. In
YMY]I, reality seen as user body is carried into
a virtual course of action and vice-versa. We
also approached the concept of agency
resulting from the expressive improvisation in
real time of gestures and movements supposed
to open empty spaces encouraging an implicit
and explicit interaction (Dix et al., 2004)
generating new metamorphosed shapes and
contours in a timeline continuum. In YMY]I,
we also highlighted the key point in human-
interaction design — the multimodal integration
of layers, recreating sounds, visualizations and

Page 53

kinetic feelings, allowing the user to
acknowledge a growing insight on his flowing
self-balance in the interface. We also stood out
the importance of gesture as a leitmotiv to
induce emotions in the user of the artefact. As
for technology, we put a relevant emphasis on
both the YMYI image processing system and
sound system. Finally, we provided some
feedback on the observations of performers
and general users experiencing with the
artefact.

Videos recording some of these moments can
be downloaded from:
http://www.ymyi.org/YMY Ipreview.mpg
http://www.ymyi.org/YMYIRTP.mov

or in the official website: http://www.ymyi.org
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From Escape Points to the Vertigo Point
Daniel Tércio
Faculdade de Motricidade Humana/ Technical University of Lisbon, Portugal

Abstract — Within the scope of this article, I’ll make a
couple of historical leaps from the past to the present time
in the history of performing arts in general and in dance in
particular. Assuming that the interaction between
performing bodies and stage practices mirrors the
relationship between body and space, I’ll argue that the
stage, once illusion-like shaped, is turning into a vertigo
structure. I’ll analyse how stage technologies are framing
the contemporary feeling of vertigo. Within this framework,
the body, which once inhabited imaginary landscapes,
turned out to be a producer of fragmented spaces as well as
of the place — the intelligent point of reunification and
understanding of a fragmented world.

Index Terms — body, dance, History, linear perspective,
stage technologies.

I. INTRODUCTION

This communication is
assumptions:

Firstly, technology massively entails technical
processes, procedures, methods, and tools in a
specific realm, or in interconnected realms, of
human activity;

Secondly, al artistic production implies
knowledge and technique handling, i.e. techne.

From these two assumptions, and accepting the
theoretical distinction between technique and
technology, one might infer that technology is not
exactly a higher stage of the technical stage, but it
is indeed its previous expression. Technology,
while also concomitant, can be credited with the
founding of the techniques, be it the animal
yoking or the particles acceleration technique
carried out, for instance, at CERN, the European
Organisation for Nuclear Research (just to name a
couple of examples).

Hence, the concept of technology goes beyond
the simple handling of devices, for it offers a
model for man's relationship with the world. In
this sense, human language, for example, is
predominantly technological since it works by
cutting out the world and establishing connections
between elements. Because it is able to name
things and ideas, language brings these into being.

By conveying the above considerations to the
realm of arts in general, and to the performing arts
in particular, 1 shall try to revea how theatre
techniques and languages have been closely
connected to scenographic space technologies.
Among several studies produced about this issue,

based on two

one may highlight those of Gabriella Giannachi
[1] and Steve Dixon [2]. Based on these authors, as
well as on the statements of choreographers and on
my own experience as dance critic and historian, |
shall attempt to articulate the process, in dance, that
went through space illusionist technologies until it
reached the *abyss technologies', as | called them.

[1. ILLUSIONIST TECHNOLOGIES

Linear perspective may be regarded not only as a
visual representation technique, but aso as one of
the most relevant accomplishments developed
within scenographic languages, with acknowledged
impact on theatre, musical, opera, and ballet
performances.

In its inception, this perspective was linked to the
Italian theatre model. The stage-box devised by
Ancien Regime architects has arisen to
accommodate a new kind of performance —
namely Opera — enabling a new relationship with
the audience too.

In Renaissance and late Renaissance, treatises
from Italian architects, such as Leon Battista
Alberti, Sebastiano Serlio, or Bernardo Buontalenti,
included sketches and plans of the new
scenographic space.[3] The stage was conceived

Page 55



ARTECH 2008, 4th International Conference on Digital Arts, 7- 8 November, Portuguese Catholic University, Porto

like a machine and the viewers were placed facing
the stage, at a front level, which unavoidably had
an effect on stage directions.

Italian theatre was thus an outstanding response
to the call for new artistic languages.
Concurrently, this new model, this ‘illusion scene’,
contributed to the redefinition of theatrical arts,
whilst shaping movement, singing, and even drama
and dramaturgic writing.

Such an amazing machine was turned into
technological progress, which did not take place
apart from the theatrical communication, but rather
it has come to co-produce a new performing
language.

This new way of performing, in perspective,
became one of the foundations for scenic
apparatus. It led to the enlargement of the
scenographic space, simulating our visual sense of
profundity by nearly reproducing human vision
with artificial means. The viewer was, then, able to
see inside the stage and further than the stage
backdrop, even though he knew it was just a
simulation of distance downwards.

Inside that machine and from the interpreters
vantage point, the fact that they were able to act in
a single direction would radically change the
dramatic language, whereas from the audience
vantage point, given that they could peep through
a fourth wall (transparent and designed by the
proscenium arch), and had an established focus of
vison, they could fix their eyes on a specific
behaviour. In this way the scene attained a
balance, definitely preventing al points of
imbalance from occurring or, at least, enclosing
them within the rigid structure of the two points of
escape of the linear perspective.

By then, the Italian stage, a vast machine as it was
comprised and made new techniques possible,
particularly in the light, sound, scenography, and
custom fields.

In the late 19" century, electricity provided an
opportunity to introduce new stage lighting effects.
Actually, lightening the scene did not and does not
mean giving scenarios and characters visibility, but
it mostly aims to enhance elements by shifting
them between visible and invisible areas, and to
transform and shape the space according to the
characters' relevance. Light just fit the need. Loie
Fuller, a well-known dancer and choreographer
from the early 20" century, played an important
role in using this resource by combining the
effects of light projectors with coloured filters over
the dancers’ long veils. The result became
extremely popular during her time (encouraging a
chain of imitators/successors): women transformed
into butterflies, circling, their wings bathed with

coloured lights, might have looked very attractive
for the common spectator.

In the lighting effects over the fluttering wings of
these dancers-butterflies, one could foretell a new
understanding of the scenic space (or, in any case,
the desire for a new-fangled space). [4]

We need to address this new theatrical space with
a focus on the relationship it established with the
actor-dancer’s body. We are, and will aways be,
entitled to uphold that on stage, there is a complex
system of lines and vectors which influence the
interpreter’s  body. In the 1920s, Oskar
Schlemmer!, who, among others, had pondered
upon this matter, was aware of the fact that the

' Oskar Schlemmer (1888 — 1943) was a German artist
who combined painting, sculpting, design, theatre and
dance in his artistic research. His most impressive work
was the Triadisches Ballett presented during the 1920s. In
1923 Schlemmer was hired as Master of Form at the
Bauhaus theatre workshop, after working some time at the
workshop of sculpture. Between 1924 and 1925, he wrote
Mensch und Kunstfigur (“Man and Art Figure”) published
in Die Biihne im Bauhaus, Bauhausbuch 4, Albert Langen
Verlag, Munich, 1925.
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moving interpreter was supposed to follow pre-
existent spatial framework’s patterns.

In moving, the interpreter creates new shapes —
new dimensions — in the gpatial structure.
Therefore, the performer’s body has the power to
produce space. Truthfully, Schlemmer ballets were
not keen on importing technical novelties; to a
certain extent, they were built along the line in-
between artisan and industrial creation, within the
Bauhaus mindset. The release of the interpreter’s
body from his natural condition underlay the
research carried out by Oskar Schlemmer.
Costume, the kunstfigur, performed this function.
According to this artist, [5] the costume allowed
the body to gain metamorphosis and formatting
space, due to the application of:

a) The laws of the surrounding cubic space, with
the resulting moving architecture;

b) The laws of the functioning of the human
body, with the resulting puppet;

¢) The laws pertaining to the movement of
human body in space, which generate the technical
organism;

d) The metaphysical ways of expression that |ead
to dematerialization.

Despite the fact that Schlemmer theatre-
choreographic creation did not incorporate
remarkable technical devices, this creator
conducted an analysis that was critical to the
elucidation of the role played by technological
tools in the performing arts. Eventualy, this
research would open the way to the contemporary
adoption of the abyss technologies...

I11. ABYSS TECHNOLOGIES

The adoption of non-‘artistic’ techniques and
devices by the arts relm — for instance, the
acoustic-performative experiences by John Cage,
and cathode-ray objects by Nam June Paik in the
1950s and the 1960s —, as well as experimentalism
by the Judson Church group,” were crucial to the
onstage use, with regard to dance, of what | have
called the ‘abyss technologies'. In actual fact, the
discovery of the significance of detail and
reverberation, which is closely related to the use of
everyday movements on stage (as was continuously
experimented during the 60s by dancers-
choreographers Yvonne Rainer and Steve Paxton,
among others), allowed the eye to refocus on the
body. [6]

Walking on Wall (1971)
Choreographer: Trisha Brown

® This group, which operated at the Judson Memorial
Church in New York, is considered the founder of
Postmodern dance. The first Judson concert took place on
July 6, 1962, with dance works presented by Steve
Paxton, Fred Herko, David Gordon, Alex and Deborah
Hay, Yvonne Rainer, Elaine Summers, William Davis,
and Ruth Emerson. In 1964, with the entrance of the
painter Robert Rauschemberg, the former group was
dissolved.
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At the same time, and subsequently to the
experiments completed within the activity of that
group, a choreographer such as Trisha Brown
would embark on radical experiences, for example,
taking up new stages, and converting roofs and
walls of New-York buildings into performance
venues, and finally reorganizing the stage as a
multi-dimensional space.

In the meantime, during the second half of the
20" century, cinema and video screenings became
recurrent, thus, triggering off a new relationship
with the scenographic space. In connection with
this, Marc Boucher wrote:

“The wuse of projected images in staged
performances has become commonplace in a very
short period of time. The spectacular effects it
provides are now largely taken for granted, and the
more subtle ones are not much discussed either.
Projected moving images radically transform the
stage. It acquires instant Kkinetic value by
incorporating this newer form of representation
within itself.

The projected image can be perceived as a visud
‘mise an abyme', a dynamic background (or
foreground when a scrim is used), a novel light
source or even as an actor, depending on the given
artistic means, uses, and contexts.” [7]

| propose the ‘abyss technologies to be
regarded from a plural perspective that goes across
the Judson group approach and marks pos-
modernity. Conseguently, and in an attempt to
organize this subject, we may consider ‘abyss
technologies' to be driven by several (but not
necessarily different) artistic research lines: (@)
unfolding and detail, (b) plan de-multiplication,
and (c) fall and dive.

Rather than searching each attractor looking for
typical technological instruments, | place a
particular importance on understanding how these
attractors articulate when building new languages.

a) Unfolding and detail

Philippe Decouflé, Alwin Nikolais  student,
inherited incredible movement plasticity from his
teacher, having added circus languages and the
intention of building fabulous universes,
Decouflés work reveals a choreographic writing
of micro-gestures, as in Le P’tit Bal (1994), a
choreography for cinema, and in Decodex (1995)
presented for the first time at the Marseille Festival,
a performance that stages bizarre creatures
submitted to scale transfers. The camcorder is
sometimes used to capture detail and duplicate
both scenic and corporeal elements, consequently
uncovering the labyrinthine revelation of
existence.

More intimately, | recall the artworks by the
Portuguese creator Rui Horta, specificaly Pixel
(2001) and Scope (2007). The first piece de-
multiplies the scenic space into a succession of
plans where performer(s) are rebated; the stage
functions as if over the mechanical assembly of the
Renaissance perspective’'s different plans, now
deep-rooted those plans offer an endless rebating
possibility, in which the spectator is involved
namely by handling a filming camera.

As for Scope (2007), it is a piece built on two
characters, man and woman romantically involved,
with technical apparatus connecting and dividing
likewise; it isindeed amazing how Horta uses the
technological device to build-up the fault — how
he works on the technique’'s dramatic dimension
— splitting the audience in two parties and creating
the opportunity to listen to the other side's
viewpoint.

b) Plan de-multiplication
The previously mentioned procedures were
based on the logic of plan de-multiplication, which
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can also be found amongst one of the 20" century
magjor  choreographers, Merce Cunningham.
Technology — particularly the use of computer
hardware and software combined with the video
camera — takes a leading place on the whole work
of the North-American choreographer. To
illustrate, Biped, a piece from 1999, works with,
and over, series of translucent screens, and swings
from figuration to abstraction.

At approximately the same time, the
choreographer Bill T. Jones was working on a
highly distinctive approach to digital technologies,
in collaboration with the OpenEnded Groug), then
constituted by Paul Kaiser e Shelley Eshkar.

The team rejected the disembodiment of physical
representations, as well as denaturalisation and
desexualisation. Based on this, a new series of
MOCAP was carried out using motion qualities
Jones had previously identified. This process led
to the generation of new ‘entities (named ‘the
sculptor’, ‘the athlete’ and ‘the dog’), which were
employed in the Ghostcatching (1999) installation.
In fact, Jones technologically de-interlaced the
‘ego’ into several ‘alter’.

In Kammer Kammer (2000), William Forsythe
uses a multiple-screening device on practicable
screens that are intelligently changed around the
scenic venue. Narrator and characters appear on
stage ‘indifferently’ on both physica and
projected spaces, advancing a storyline oscillating
between tangible and intangible, and permeating
the spectator’s reception with ambiguity.

> In 2001, a third element, Marc Downie, joined the
group. <http://www.openendedgroup.com/>

¢) Fal and dive

Hence, the viewer is often led to the idea of fal,
enhanced both by the technical resources under
use, namely screening effects, and by the
experimentation of a kind of movement derived
from fields like physical theatre and martial arts.
According to Virilio, the frequent use of whirlpool,
turnaround, and unbalance, particularly in
contemporary dance, stresses the feeling of vertigo.
[8] Virilio adso draws attention to the interesting
use of similar graphic strategies in cartoons,
especialy to depict time travels.

Wim Vandekeybus has been one of the most
impressive choreographers in this field. In Blush
(2002), for example, he installs on stage a screen
system projecting sub-aquatic environments’ films.
Performers move energetically on stage, whirl
vertigo-like, and fall permanently. At times, they
dive into the screens. On these occasions, the
audience can see the performers’ bodies inside the
film, like inhabitants of fluid environments.
Shortly afterwards, they might suddenly reappear
on the stage dry area, returning then to fall and
vertigo. Projected images operate as if they were
constantly  swallowing and vomiting the
performers’ actual bodies.
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The relationship between the real world and the
screenings' virtual world becomes ambivalent, the
synchrony of projection and choreography

playing a part in that.

The projection system, with the young Hiroaki
Umeda, allows the setting up of an immersion spot
wherein the viewer believes to be diving, while
following the hypnotic agility of the performer-
body by

creator’'s the sound of digital

Duo (2007). Choreographer: Hiroaki Umeda

V. CONCLUSION

Examples should not have to end here and they
oughtn’t to be valued as mere illustrations of what
| have called abyss technologies. Essentially, most
of these artworks are traversed by experimentalism,
which ultimately questions the very place of abyss.
In the end, this query is aso an inquiry on the
contemporary role of technology and on the
body’s place. To sum up, instead of focusing on
the discussion about embodiment  versus
disembodiment of technology, | am suggesting
that the technological paradigm applied to the
stage is changing from illusion into abyss.

NOTE

Parts of the present article will be published under a different
title signed by the author in the Dec. 2008 issue of the
Portuguese Journal Sinais de Cena.
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Abstract—The complex nature of distributed network-
based musical performance served as the starting point
for the Stanford University SoundWIRE group’s 2008
collaboration with Peking University in Beijing, China.
In planning and executing the multi-ensemble networked
concert entitled ‘“Pacific Rim of Wire” at Stanford on
April 29, 2008, musicians and engineers from Stanford and
Beijing undertook issues—technical and musical—ranging
from the use of incompatible networking address protocols
to the synchronization of performers, human and computer,
across a 6000 mile span of network. This paper outlines
the technical and musical strategies employed to support
the production’s demands, as well as specific methodologies
employed for the realization of Terry Riley’s In C.

I. INTRODUCTION

Musical and technical strategies in local performances
need to be re-factored when musicians are separated
by long physical and acoustical distances. We address
some of these issues in a large scale concert between
two venues separated by 6000 miles: Stanford, California
and Beijing, China. The SoundWIRE research group
at Stanford [1] has been organizing and implementing
technologies for real-time distributed performance for the
last several years. The “Pacific Rim of Wire” concert
highlights a number of key musical and technical chal-
lenges that still loom large above current attempts to
perform using communication technologies.

The technical and musical demands of the “Pacific
Rim of Wire” collaboration required the initiation of
new types of network connectivity, the development of
software to deal with next-generation Internet backbones,
the implementation of musical strategies to deal with
network-induced acoustical delays, and the organization
of network-based metronomic systems with which a
laptop orchestra synchronizes its performance with an
ensemble of acoustic instruments.

Performing with ensembles based in other countries
affords musicians and researchers the opportunity to
explore edges of musical and technological strategies.
The “Pacific Rim of Wire” performances included an
ensemble of traditional Chinese instruments perform-
ing with the Stanford New Ensemble, using traditional
Western instruments, all mixed together with the newly
minted Stanford Laptop Orchestra (SLOrk) [2]. Such a
collaboration also offers a unique opportunity to explore
the manner in which traditional pieces can be performed
in this medium. As part of this effort, a performance of
Terry Rilley’s In C is showcased.

II. COLLABORATION WITH CHINA

In April of 2008, the annual Stanford Pan-Asian Music
Festival [3] turned its focus towards China, featuring
its music and musicians from that country. Seeking a
forward-looking production that would bridge the geo-
graphical distance between American and Chinese cul-
tures, maestro Jindong Cai and CCRMA faculty member
and SLOrk director Ge Wang conceived the “Pacific Rim
of Wire”, a networked musical collaboration between
musicians at Stanford and in Beijing, performing together
across fast Internet connections. Based on the ongoing
research of CCRMA’s SoundWIRE group, directed by
Chris Chafe, the “Pacific Rim of Wire” concert would
make use of SoundWIRE’s JackTrip software [4] running
on Linux, allowing the use of low-latency uncompressed
bi-directional multi-channel audio streams.

Working with Kenneth Fields of the Peking Univer-
sity and China’s Central Conservatory of Music, net-
work testing between CCRMA and the Computer Sci-
ence/Networking department of Peking University ini-
tially showed encouraging results, but network traffic pat-
terns and insufficient stability left a number of problems
with no immediate resolution. With the goal of better
understanding the specific issues at hand, members of
the SoundWIRE group traveled to Beijing to meet with
their team and to run additional tests.

Although Peking University serves as a key hub in
China’s CERNET?2 next-generation education and re-
search network, testing conducted from a multimedia
conference room within the University grounds showed
that the Stanford-Beijing connection was in fact not
utilizing the CERNET2 connection, running instead on
China’s standard first-generation Internet. As CERNET2
required the use of the IPv6 protocol, and as JackTrip
only supported IPv4, some software changes were re-
quired.

A. Reaching China: a path to CERNET2 and IPv6

Connecting to Beijing with the requirements for a high-
quality low-latency musical experience requires the use
of the fastest and most stable high-bandwidth networks
and backbones available. CERNET?2 [5] is the most well-
provisioned Internet backbone in China, with speeds of
2.5~10 Gbps (Giga bit per second). CERNET?2 is a native
IPv6 [6] backbone; to connect to it, hosts are required to
use IPv6 protocols.
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The development of IPv6 started with the need to
address the scaling problems caused by Internet growth,
and hence the need for more IP numbers than the ones
presently provided by IPv4, the most widespread protocol
currently in use. IPv4 uses a 32 bit address space, while
IPv6 was designed with 128 bits, with a potential (as-
suming 100% efficiency) of addressing 3.4 - 103® nodes.
Based on even the most pessimistic estimates, IPv6 may
provide over 1500 addresses per square foot of the earth’s
surface [6].

To communicate with CERNET2, Stanford University
peers via Internet2 [7], the U.S. research and education
network. IPv6 static routing was set up, allowing direct
communication with the IPv6 Internet from Internet2’s
Abilene backbone.'

Stanford University’s network was still exclusively
IPv4 and required that Stanford hosts use tunneling to
connect to the IPv6 router. The portion of the connection
that runs inside the university, i.e. from the CCRMA
computer to the IPv6 router, runs within a funnel: over
the piece of network that only understands IPv4, the IPv6
packets “travel inside” IPv4 ones. Packets are encapsu-
lated and decapsulated at each end of the tunnel—the host
and the router. Across the rest of the network packets
travel as normal IPv6 ones. In testing, the overhead of
the encapsulation/decapsulation was found to be insignifi-
cant, without any important processing spikes on the IPv6
Stanford router, translating into no additional latency.

Figure 1 shows a simplified version of the network path

I'The static router was specifically connected with the CENIC HPR
(high-performance research network) 10Gbps backbone [8].

Simplified network path between Stanford and Peking University during the “Pacific Rim of Wire” concert

between Stanford Campus and Peking University during
the concert. The packets first travel from Stanford to Los
Angeles, then cross the Pacific Ocean, passing through
Korea before finally reaching China’s CERNET2. The
connection was symmetric—packets in both directions
follow the same network path—and highly stable. The
round trip time (RTT), measured with ping6, was ~220
milliseconds.

The “Pacific Rim of Wire” performance made use
of full-duplex, uncompressed audio (thus avoiding ad-
ditional latency and audio artifacts of perceptual-audio
compression), at 16bits and a 44.1KHz sampling rate,
equivalent to Compact Disc quality. Two channels of
audio were sent to the concert hall stereo PA speakers
with one extra channel used for synchronization in the
performance of Terry Rilley’s In C (see Sec. III). The
software used was an IPv6 version of JackTrip2 [10],
[4], a system for multi-channel uncompressed audio
streaming.

Video streaming was done using the free open-source
and cross platform software VLC [11], that supports
various video codecs and streaming protocols. The in-
put stream from the digital video camera was set to
high-definition quality (720x480 pixel resolution). The
deinterlaced video was transcoded using the MPEG4
codec and streamed as UDP packets, both operations
provided by VLC. As there is an inherent trade-off
between compression and bandwidth, the encoder settings
were selected to minimize processing and thereby avoid

2The machine used in the performance was running Fedora distribu-
tion with Planet CCRMA [9].
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latency, making use of available bandwidth as needed.

Camera movements in concerts are typically not very
aggressive (low-motion). Video encoding exploits this
fact effectively with a peak bandwidth utilization that did
not exceed 8 Mbps (Mega bit per second) with camera
movement and less than 1 Mbps without.

The total video latency was on the order of one second,
composed of image capture delay in the camera, network
delay and encoding/decoding time. The audio and video
were not synchronized as both were streamed separately
and had significantly different latencies. Although this
might seem disruptive for the performers, our previous
experience in network performance shows that musicians
usually don’t look at the video when they perform;
it serves primarily the purpose of providing an expe-
rience for the audience—while also adding additional
reassurance and comfort to the musicians during setup,
discussion and other communication needs. Until video
can match audio in terms of latency, the trade-offs for
synchronizing video and audio are a significantly higher
bandwidth utilization (for uncompressed video) vs. a
correspondingly longer latency for audio (to match video
codec lags).

With audio, any small dropouts or artifacts can be very
noticeable and potentially annoying, focusing attention on
glitches and sound quality [12]. In comparison, dropouts

“Pacific Rim of Wire” concert: performance of Terry Riley’s In C. Onstage: Stanford Laptop Orchestra (SLOrk) and Stanford New
Ensemble. Onscreen: real-time video of musicians at Peking University.

and latency in video delivery seem more tolerable. While
uncompressed video is preferable, its enormous band-
width demands and the difficulty of obtaining video
cameras with fast capture motivated us to employ video
encoding this time around. Uncompressed should provide
a much better solution for the future.

B. Nested Rims of Wire and Laptop Orchestra

Within our wide-area, ocean-spanning network con-
necting Stanford and Beijing, an onstage local area
network at Stanford University kept the computers in
the laptop orchestra tightly synchronized. Each of the
20 hosts was connected via wireless Ethernet to an
802.11n switch, and used Open Sound Control [13],
[14] to transmit low-latency control messages across the
ensemble. Equipped with a custom hemispherical speaker
array and paired with a human performer, each laptop
station represented a single, localized meta-instrument
with its own sonic presence and identity. With 20 such
stations, the Stanford Laptop Orchestra leveraged its
capability to project an ocean of sound, while fusing it
with that of acoustic instruments playing on the same
stage (Fig. 2). In the “Pacific Rim of Wire”, these two
aspects of synchronization and sound projection were
fully explored in our networked performance of Terry
Riley’s In C. Here the laptop orchestra contributed a point
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of local synchronization as well as a centralized, dynamic
sonic “anchor” for musicians at Stanford and Beijing. In
the next section, we present and discuss our computer-
mediated, wide-area, and yet rather traditional realization
of In C, combining SoundWIRE, laptop orchestra, and
acoustic musicians.

III. A BI-LOCATED TERRY RILEY’S In C

To best showcase the trans-continental collaboration
between Stanford and Peking University, the decision was
made to perform an ensemble musical work featuring per-
formers located in both locations. A performance of Terry
Riley’s In C, led by Michael Bussiere, was performed by
participants of the 2008 ANET II (High Quality Audio
over Networks) Summit at the Banff Centre for the Arts
[15]. This experience suggested that Riley’s work might
prove a good choice for the Beijing collaboration.

For the performance between Stanford and Beijing,
instrumental performers at Stanford playing a variety
of traditionally Western instruments joined instrumental
performers at Beijing, playing a variety of traditional
Chinese instruments, and the Stanford Laptop Orchestra.
The choice to perform In C was in hindsight even
more fitting than previously intended as Terry Riley
himself brought the work to Beijing in 1989 where he
performed and recorded the work with Chinese musicians
of the Shanghai Film Orchestra performing on traditional
Chinese instruments [16].

A. Performance Details

Composed and premiered in 1964, Riley’s In C con-
sists of 53 melodic patterns—or cells—each composed
with a loose tonal center based around the pitch-class C.
Instrumentation for /n C is not set by the composer and
can be performed by virtually any instrument capable of
producing diatonic pitches. The instructions for the score
require that beginning with the first musical cell, each
pattern must be played in sequence by each performer,
moving through the sequence of cells at their own discre-
tion. Performers may choose to repeat cells as many times
as they wish and may also pause between performance of
different cells. The work ends after all performers have
arrived at the final cell of the composition.

Riley’s instructions in the written score [17] include
the following:

Each pattern can be played in unison or
canonically in any alignment with itself or with
its neighboring patterns. One of the joys of In C
is the interaction of the players in polyrhythmic
combinations that spontaneously arise between
patterns. Some quite fantastic shapes will arise
and disintegrate as the group moves through
the piece when it is properly played. [...] The
ensemble can be aided by the means of an
eighth note pulse played on the high c’s of
the piano or on a mallet instrument. [...] All
performers must play strictly in rhythm and

it is essential that everyone play each pattern
carefully. It is advised to rehearse patterns in
unison before attempting to play the piece, to
determine that everyone is playing correctly.

In C presents several challenges for a distributed
network performance context, one of the most impor-
tant being that it requires tight synchronization between
musicians. It is a well known phenomenon that rhythmic
synchronization is problematic when the acoustic delay
between musicians becomes too long, with significant
problems occurring at delay thresholds of just 20 mil-
liseconds [18]. Faced with a single-direction base delay
path between Beijing and Stanford of approximately
110 milliseconds—a delay already significantly greater
than this 20 millisecond threshold—it was clear that the
goal of a rhythmically-synchronized distributed ensemble
performing with a signal path greater than 6000 miles
would require a different solution.

B. Distributing the Pulse

As Riley’s instructions indicate, one of In C’s most
striking features is the work’s ability to create com-
plex polyrhythms through the repetition and alignment
of each musical phrase into patterns of tight rhythmic
synchronization. The use of an audible metronomic pulse
allows performers to concentrate on the phrasing and
alignment of tonal and rhythmic patterns between their
own individual performance and the performances of
each member of the ensemble, safe in the knowledge
that each musician is locked in step with the same
pulse. However, while a metronomic pulse will clearly
aid performers sitting in the same performance space,
the introduction of a significant signal path latency and
potentially a dynamic latency effectively renders a static
metronomic pulse useless: this leaves the two ensembles
out of step.

The solution put forth to provide a stable pulse for
the entire distributed ensemble for this performance of
In C—the technique of feedback locking [19]—relies on
a metronomic pulse transmitted to both performance lo-
cations, with its rate based on the current dynamic signal
path delay between Stanford and Beijing. The tempo of
the audible eighth note pulse, set, performed and adjusted
by a musician listening to a hidden audio channel (i.e.
not broadcast to the ensemble and audience) is based
on the round-trip network feedback. In this manner, a
tight rhythmic alignment between both locations can
be maintained. The RTT in the “Pacific Rim of Wire”
concert was ~220 milliseconds. A simple calculation
serves to obtain the tempo for the performance in beats
per minute (BPM):

60 (seconds in a minute)
0.220 (seconds)

This result is used for the tempo of the eighth note
(») pulse. The piece was performed at approximately
270 BPM.

Tempo = = 272.73 (BPM)
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Fig. 3. Feedback locking In C. The center of the figure shows in blue squares the pulse as heard in both locations. A performer at Stanford locks
with its own feedback. The top part shows the musical cells as performed at Stanford and heard from Beijing. The bottom shows the musical

cells performed in Beijing and the ones heard from Stanford.

Figure 3 shows the feedback locking approach, with a
metronomic pulse originating at Stanford sent to perform-
ers in Beijing. The blue square at the center of the figure
represents the pulse. The horizontal time axis illustrates
the arrival of the pulse to each location. Three musical
cells performed by one performer at each location are
shown as well as an example of an interesting extension
of Riley’s desire for a variable interlocking composi-
tion: at any given time, the performance will sound
significantly different in each location. This extension
of the composer’s intent is happily furthered by the act
of network distribution, simultaneously introducing two
unique variations on the piece into the world during
any given performance. Figure 4 shows the compound
musical figure heard at one point in performance, where
a performer in Beijing loops musical Cell 3 four times
against a performer in Stanford performing two loops of
Cell 3, immediately followed by Cell 4 and Cell 5.

Composite phrases as heard in Stanford
6

i
Beijing & - ——" P —

¥ —
% = —=
P —

Stanford

Beijing

Stanford /-

Fig. 4. Composite phrases resulting at Stanford (top staff) and Beijing
(bottom staff)

C. ChucK Implementation

To create both a sonified metronomic pulse which
could not only be easily tuned by the network engineer
but could also regulate timing for the 20 laptop per-
formers, as well as a performable version of In C for
Laptop Orchestra, a custom client-server implementation
was written in the ChucK language [20]. A slider on
the screen of a laptop in front of the network engineer
simultaneously regulated both the audible metronomic
pulse and an inaudible Open Sound Control data pulse,
projected to each of the 20 laptop performers over a
wireless 802.11n network. Performers on each laptop
would select an instrument at the start of the performance
from a selection of digital physical models in the Syn-
thesis ToolKit (STK) [21]. As seen in Figure 5, each
laptop performer was presented a small GUI window
with controls to start and stop musical cells numbering
1-53, as well as a toggle switch to loop the selected cell.
The timing for each individual note was clocked to the
Open Sound Control pulse and subsequently was always
perfectly in sync with the network-synchronized audible
metronome. In this way, the laptop instruments served as
an audible reinforcement to the metronomic pulse.

IV. CONCLUSIONS

The application of recent low-latency audio transmis-
sion technologies to a real musical scenario served as
a good example of the challenges facing musicians and
engineers alike in the realization of real-time networked-
based musical performance. The showcasing of these
techniques resulting in a concert between Stanford Uni-
versity and China’s Peking University brought forth a
series of network-based obstacles which required novel
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Fig. 5. In C’s ChucK client interface for laptop performer. The picture
shows the interface as used by one of the 20 SLOrk performers.

solutions to produce satisfying engineering and musical
results.

The successful “Pacific Rim of Wire” concert has
shown the SoundWIRE group that with the addition of
networking and distributed performance practice, it is
possible to “enhance” the experience of existing musical
repertoire. The presentation of Terry Riley’s In C, ex-
panded Riley’s own concept of a loose-but-synchronous
ensemble to include dual related but significantly differ-
ent performances in each distributed location. The appli-
cation of musical strategies that use network-based time-
delay to synchronize and to distribute musical patterns
was successfully applied in this performance, paving the
way for future distributed performances of rhythmically-
strict works. The successes outlined above have shown
us that through the use of these techniques, we can
successfully synchronize musicians through a consistent
distribution of the musical pulse.

Network performance has proven to be also a good op-
portunity to experiment with non-traditional instrumental
combinations. A laptop orchestra performing in real-time
with a traditional Chinese erhu, combined with western
orchestral instruments may not be the most standard
instrumental ensemble, but through the use of distributed
performance practices, such a grouping, even performed
in a small performance space, is made possible. In this
manner, the use of powerful networking technologies
has shown itself as an effective paradigm for musical
performance, well worthy of future technological and
musical efforts.
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ABSTRACT — The goal of this research is to collaborate
with a number of different artists to explore the capabilities
of robotic musical instruments to cultivate new music. This
paper describes the challenges faced in using musical
robotics in rehearsals and on the performance stage. It also
describes the design of custom software frameworks and
tools for the variety of composers and performers interacting
with the new instruments. Details of how laboratory
experiments and rehearsals moved to the concert hall in a
variety of diverse performance scenarios are described.
Finally, a paradigm for how to teach musical robotics as a
multimedia composition course is discussed.

Index Terms — Musical Robotics, Sensors, Interface
Design, Agent-Based Composition.

|. INTRODUCTION

In  December 2007, Toyota Motor Corporation
announced its new line of robots that included a 5-foot
“virtuoso violinist” that has 17 computer-controlled
dexterous joints in each of its arms and hands. Quite an
amazing demonstration of mechanical music and robotic
design was portrayed as the machine performed Elgar’s
“Pomp and Circumstance”. However, one must question
the direction this corporation is taking this field. Are they
truly interested in building new vehicles for artistic
expression or is this a ploy to build super-fancy toys with
an almost jester-like role at upper class functions and
dinner parties?

The goal of many of the predecessors in the academic
and artistic circles who build musical robotic systems has
been to design new instruments to express new musical
ideas, not attainable by audio speakers, or human
performers. The MahaDeviBot [7], a 12-armed solenoid
based robotic drummer is such an instrument. The goal of
this work is to document the collaboration of a collection
of artists, who have worked together to further explore the
capabilities of this new instrument, setting a paradigm for
how mechanical systems can be used to make meaningful
music and the progress towards implementation of 21%
Century musical instruments.

A number of different drumming robots have been
designed in the academic and artistic communities.
Researchers at Harvard University struggled to create an
accurate robotic drum roll [5], while next door researchers
at MIT developed Cog to control the number of times a
stick can bounce [16]. Gil Weinberg developed Haile to

University of Victoria, Victoria, BC, Canada’
Rensselear Polytechnic Institute, Troy, NY, USA*

explore human to robot interaction [15]. Mitsuo Kawato
continues to develop hydraulic systems for humanoid
drumming [1]. Many artists have presented a number of
different pieces including Baginsky’s “Thelxiapeia” for
modified rototom [2], MacMurtie’s life size sculptures [9],
Gordon Monohans “Machine Matrix” [11], and Miles van
Dorssen’s  “Cell Project” including an 8 octave
Xylophone, Bamboo Rattle, gong, high-hat and bells [3].
Eric Singer and Trimpin have also had significant
contributions to the evolution of robotic drumming [12,
13]. We are greatly inspired by Eric Singer’s RoboSonic
Eclectic* and Trimpin’s work with the Kronos Quartet 4-
Cast Unpredictable? in which humans play along with
musical robots.

This discusses challenges in collaborative composing for
musical robotics in Section 2. Section 3 describes custom
tools built for different software packages for aiding in the
composition process and for live performance. Section 4
describes performance scenarios for the robot on stage.
Section 5 describes how musical robotics are being used in
the class room to help open the minds of the upcoming
computer musicians.

Il. CHALLENGES

Our experimentation with robotic systems for musical
performance brought many familiar yet new challenges to
working with sensors. A set of allen wrenches, screw
drivers, plyers, a calliper and a dremel are carted to each
performance along with a box set of extra springs, screws,
washers, and spare parts. Our first designs had
frameworks made of wood. This obviously is too heavy a
material, and using aluminum is ideal because of its
sturdiness and light weight. However, we learned from our
initial prototypes that welding anything would be a
mistake. All parts should be completely modular to allow
for changes in the future. Thus designing our robots out of
20/20 T-slotted aluminum was a perfect material to
accomplish all our goals of sustainability, modularity,
mobility and professional appearance.

One of the chief challenges in collaboration with
composers and musicians was there is only one
MahaDeviBot. The chief collaborators all live in

! lemurbots.org/robosonic.pdf (Available February 2008)
2 May 5", 2007 at Alexander Kasser Theater
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geographically diverse locations (New York, Vancouver,
Victoria, and Los Angeles). Thus, transportation methods
had to be considered, including building a custom suitcase
for travel on airplanes, and a collapsing the machine to
“car-mode” for transfer between performance venues and
rehearsal spaces. The MahaDeviBot is also very heavy
which adds to the challenge.

Beside logistics, there are also performance challenges.
We must tune the machines’ instruments for every show,
which would not be necessary if we were just triggering
“perfect” samples. Also, because of the nature of any
mechanical system, there are imperfections in event
timings based on varying spring tension, speed and
strength of previous strikes. However, this produces more
realistic rhythms, as humans also have imperfections when
actually “grooving”.

Another challenge was that each collaborator uses

different software to compose and perform. Thus, modular
tools had to be designed, as described in Section 3.
By far the biggest challenge with solenoid-based robots
controlled by MIDI commands is not only the intrinsic
delay that any solenoid has, but the unavoidable velocity-
dependent delay. That is to say, quieter notes take longer
to play than loud notes. The reason for this is clear: the
reception of a command to play a note (in MIDI at least) is
the initiation of the process of striking the object. If the
solenoid is moving slower, it will sound quieter, but it will
also take longer to arrive at the object it is striking. This
means that a constant velocity input will result in a well-
behaved consistent delay, but more realistic performances
with accents, etc. will have serious timing discrepancies,
and accents will sound terribly out of rhythm.

On the Disklavier, Yamaha dealt with this problem by
assigning a 500 msec delay to all MIDI input, and then
internally correcting for the velocity-dependent delay; this
works because the worst possible delay (at the lowest
velocities) is less than 500 msec. This solution is elegant
and effective when playing from a MIDI sequence, where
the data that are sent to the piano are invisible. But for a
live performer triggering the events, it is wrong not only
for the audience, but especially for the performer himself,
who needs to hear the instant result of his actions. On the
Disklavier, this 500 msec delay can be turned off, but then
you are left with the original problem. There is no
solution to this problem without departing from MIDI and
having some sophisticated sensing that can “predict” how
fast the performer’s hand is moving. Of course, pianists
do this instinctively (anticipating quiet notes so that the
hammer arrives at the string at the same time as loud
notes), without even thinking about it. Learning from this,
it is important to calibrate for velocity of MahaDeviBot
before each performance.

[11. TooLs

Each artist used a different software package to compose
for the robot. However, a MahaDeviBot Toolkit had to be
designed as a set of common tools to be used for
composing and performing live. These included
calibration, pre-delay functionality, virtual performer, and
the ability to be networked.

A. Calibration

Although communicating with the robot is rather
straightforward via MIDI note-on messages, in practical
terms, fine-tuning the musical details is slightly more
problematic. Each drum has a specific velocity range,
below which it will not strike, and above which it may
double strike. These ranges change each time the robot is
reassembled after moving. Therefore, a velocity range test
patch was created in ChucK [14] and Max/MSP? that can
determine these limits quickly and efficiently before each
rehearsal or performance. The composition program
would directly access this array and choose velocities
within the range of each drum.

Similarly, each drum also has a physical limit as to how
fast it can re-strike; this limit is also determined through a
test patch used to inform the program regarding potential
tempo limitations. For example, the frame drums have
limits of approximately 108 BPM for three consecutive
sixteenths (138 ms inter-onset times) while the tambourine
and hand-drum can easily play the same three sixteenths at
over 200 BPM (better than 75 ms inter-onset times). The
composition programs (ex. Kinetic Engine (section 4.3)),
directly accessing these limits, would then attempt to limit
consecutive notes for each drum at contentious tempi.

B. Pre-Delay Functionality

Another issue involved in robotic drumming, is that some
composers use samples of drums along with the
MahaDeviBot drum strikes. In order to achieve the desired
effect, a pre delay function had to be implemented.
Commercial software such as Ableton Live* has pre-delay
functionality built into each track, thus this was easy to
implement in that framework, Code also needed to be
written in ChucK and Max/MSP which sent to the robot
MIDI messages milliseconds before the audio signal. It
was found that 37 ms was the perfect pre-delay value.

C. MahaDeviBot Virtual Performer

As the body of artists composing for MahaDeviBot
increased, software for emulating its virtual performer had
to be designed to allow for the robot to be in many
locations at once.

® http://www.cycling74.com/ (February 2008)
* http://www.ableton.com/ (February 2008)
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One solution was the creation of a VST instrument plug-
in that played samples of the robot. Others included
making use of a sampler in programs like Ableton Live.
More advanced techniques include a virtual performer
ChucK class that can be initiated when the robot was
elsewhere, or a similar concept in Max/MSP. The sample
recordings were made with a fixed microphone above the
robot, and unnormalized, so as to retain the large
amplitude differences between the various instruments.

When the MahaDeviBot was eventually substituted for
the virtual performer, the issue of pre-delay had to be
addressed, particularly in the fixed media work (see 4.1).
Shifting onset times was accomplished very easily in
Logic, since the amount would be consistent for every
note of that drum.

Velocity data had to be shifted as well, as the virtual
performer could obviously play using the complete MIDI
range (127 values), whereas the robot’s velocity ranges
were much more limited. Since the velocity relationship’s
between individual notes, as well as between drums, could
be set using the virtual performer, and only the amplitude
relationship between the live robot and the fixed media
required alteration, velocity range manipulation, like that
of onset times, was straightforward in Logic and other
composition software.

D. Networ ked Robotics

When the MahaDeviBot began to perform in concerts
where multiple machines would determine what it had to
play, it became cumbersome to move the MIDI cable from
machine to machine. Thus, an Open Sound Control (OSC)
[17] based server was made for the robot and all client
machines would send messages accordingly via Ethernet
cables. A central Ethernet router was placed on stage with
the MahaDeviBot always taking slot one with IP
192.168.0.2. A decision was made not use wireless
capabilities of the router, so as not to add more confusion
and possible delay time to our stable system. One issue of
concern was whether a close wireless network would
allow rogue messages from hackers in the audience to
hijack the MahaDeviBot. The server was designed in
ChucK; however the client machines generally use
Max/MSP to convert MIDI messages to send OSC.

1V. PERFORMANCE SCENARIOS
A. Fixed Media Piece

One work created for MahaDeviBot involved live
performance by ESitar [8] interacting with fixed media
triggered by a sequencer (Logic) that combined live
processing and diffusion of soundscape recordings with
predetermined MIDI data sent to the robot. Somewhat

surprisingly, the MahaDeviBot's musical results were
closer to that of a live performer than sequencer-driven
sample playback, even when triggered from a sequencer.
For example, extremely complex polyrhythms and
interlocking cross-rhythms, unplayable by humans but
perceptible via sample playback, sounded muddy and
imprecise when performed by the robot; however, more
simple rhythms acquired subtle variations that maintained
listener interest. MahaDeviBot seems to have a personality
- albeit one that changes each time it was reassembled - in
its imperfections. For a composer interested in inhuman
complexity - or even “robotic” perfection - MahaDeviBot
is not a solution; however, for composers interested in
human-like variations in playback - missing from so much
sequencer-based music, MahaDeviBot is a welcome
performer.

B. MahaDeviBot for 2 ESitars and EDilruba

Another approach to robotic composition employs
performance data from musicians playing amplified and
sensor-extended instruments to inform the specification
and general quality of drumming patterns. This
experiment was administered using two different sensor-
extended Sitar designs (Kapur and Bahn) as well as an
extended Dilruba (Bahn), (a North Indian bowed string
instrument which is a cross between a Sitar and a 'Cello).
One program we called "butterfly,” would listen to the
sitar performer's thumb sensor, to determine when to start
actuating different arms at very fast rates and small
velocities (so small that the drums would not even be
stuck). The fret being performed would determine which
of the 12 actuators would be activated. Another program
"listened" to the performer using a simple energy
calculation (RMS) and would strike a drum if a certain
threshold was reached. Another program would take
sensor data for both human performers to aid in decisions
in which sequenced drum patterns should be performed

[6].

Fig. 1.
C. MahaDeviBot for KinetiK Engine

MahaDeviBot Trio with Kapur & Bahn at NIME 2007.

Kinetic Engine [4] is a rhythm generating program using a
multi-agent architecture to create complex ensemble
rhythms. Previous versions involved playing percussion
samples, and a great deal of effort was made into creating
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more realistic performance gestures by generating timbral
variations through signal processing and sample
switching. Not surprising, using MahaDeviBot alleviated
many of these necessities, as the acoustic nature of the
drums, coupled with subtle performance variations of the
robot, created the necessary variations.

Even with the drum’s limited velocity range - for example,
a frame drum typically ranges from 35 - 85 within the
MIDI velocity range - a great deal of perceived amplitude
variation was possible within this fixed range. Although
performing at the lowest end of the velocity range
occasionally produced inaudible notes, these can be heard
as being closer to human, rather than machine,
inaccuracies.

D. MahaDeviBot for RadioDrum

Andrew Schloss, composer and performer on the
Radiodrum [10], created a new piece for the robot called
“MahaDeviBot Variations.” There were two techniques
that we used in “MahaDeviBot Variations” that were
successful. The first was to trigger samples (live from the
Radiodrum) at the same time as the robot. Even given the
delay, this still had musical validity, especially if the
samples were chosen carefully to complement the sound
of the acoustic instrument. The second was that we
experimented with processing the live sound as it was
played by the robot. That is to say, there is a microphone
on the acoustic drum or object, and just as you trigger the
robot to play from the Radiodrum, you initiate and
continuously control several parameters of DSP using the
3-dimensional sensing of the Radiodrum. This is a new
and fertile area, combining robotic performance with DSP
and DAFX in realtime. It is quite dramatic, since the
performer’s gesture and the robot’s response are visible,
and so are the subsequent gestures used to control the
processing of the sound the robot makes.

E. MahaDeviBot with a Live Band

One of the biggest challenges has been to try and get the
MahaDeviBot to perform with a live band. In an initial
attempt, the robot was invited to an International Jazz
Festival: several factors, including limited set-up time,
failing MIDI communication, and the complexity of
coordinating many humans with the robot, proved
overwhelming, to destroyed the event. However, with
months of practice and more experience on logistical
issues of robotic performance, the MahaDeviBot
successfully became an active member in a live band. One
major key to success was building a new instrument for
the drummer of the band to control the robot, which
determined patterns, builds, tempo changes, dynamics and
rhythmic space and density.

V. CLASsS Room RoBoOTIC MUSIC

At California Institute of the Arts we ask, how can this
emerging artform be taught in the classroom? In a
classroom full of composers and computer musicians, we
begin by a history lecture of various artists and scientists
prevalent in the field. Each student chooses one artist to do
a detailed report and presentation to the class. This is to
help inform the students of various work that has already
been done, and to learn how they can use it in their own
work.

The next phase of the class involves building software
tools similar to the one described in section 3. Each
student designs calibration software, pre delay
functionality, and most importantly a virtual performer so
that they can compose in their dorm rooms. At the end of
this phase, each student is introduced to OSC and how to
convert their messages to our client server model.

The final stage involves composing, rehearsal and
performance. Each student takes very different
approaches, utilizing their own aesthetics and abilities.
Some choose to work with symphonic instruments, others
with Indian instruments, others with only drums, other
with new interfaces, others with live video software; all
works are put together into a one night performance,
showcasing their work.

V1. CONCLUSION

This research showed the evolution of a piece of
technology that, through collaboration with many artists,
took on life and became a successful tool for 21* Century
composition. The authors see this is a huge paradigm shift
from the common computer music mentality of one-
(wo)man designing software/hardware for themselves and
not fully exploring the capabilities through user testing
and joint collaboration.

Future work will proceed in various directions. Work on
using the MahaDeviBot as a means for teaching North
Indian music is beginning to be explored at CalArts. As
the robot gains popularity, more composers are beginning
to integrate it into their work, including the venerable
Ustad Aashish Khan. More robotic instruments are now in
the design phase, trying to complete a full North Indian
robotic music ensemble. This will present many more
questions including: How do you make robotic
instruments interact with themselves?
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Abstract — This paper explores the idea of interactive
narrative systems which are site specific and rely on large-
scale movements around that space to mediate access to their
content. Essentially, by walking around an area with a
handheld device, the audience gains access to different short
video clips related to (and usually depicting) their immediate
environment. The motivations behind this work are that the
overlap of space and narrative will provide a deeply
compelling experience and a high level of immersion.
Furthermore, such a system may also speed up the process by
which the audience forms a semantically rich conception of
place from the socially empty physical space. In line with an
experience design methodology, a case study is presented and
key features of its creation, development, use and evaluation
are highlighted. The paper concludes with recommendations
for future designers of location-aware narratives.

Index Terms — Locative media, multimedia, mobile
devices, GPS, interactive narrative.

1. INTRODUCTION

This paper discusses the use of real space as a design
element in the construction and production of audiovisual
narrative artefacts. It deals with fictional and historical
tales conceived, set, produced and ultimately presented in
the actual locations which they depict or to which they
otherwise relate. This is achieved through the adoption of
mobile technologies, which support rich multimedia
experiences. The key motivation for developing such
systems is that by overlapping narrative and environment
each may reinforce the other, strengthening not only the
audience’s immersion in the stories but also contributing
to the formation of a sense of place by layering historical
background and atmosphere on top of the physical
environment. This paper introduces Location-Aware
Multimedia Stories (LAMS) as cinematically rendered
narrative content related to specific locations and
embedded in those real spaces through the use of location-
aware mobile technologies. LAMS combine the mobility
of the audience with spatial distribution of the story
content in interactive, multi-threaded narrative experiences
to create a synergy that this paper argues encourages the
development of a sense of place from otherwise unknown
spaces.

In the emerging genre of LAMS, many disciplines come
together. The process involves various stages of authoring,
capturing, designing and producing media. Stories must be
researched, written and dramatically rendered and then
translated into visual content and produced. Furthermore,

’DSG, Trinity College, Dublin 2, Ireland

the interaction and interface that supports the viewing of
the stories must be carefully constructed. Through the
mechanism of an in depth case study, this paper describes
an interdisciplinary approach to the development and
analysis of a location-based story project: the Media
Portrait of the Liberties (MPL) [1]. One unique aspect of
this kind of work is that it must consider the poetics of
both narrative and location simultaneously.

The MPL project focused on capturing local community
anecdotes and memories in the form of multimedia
fragments and embedding them in the streets of the inner
city neighbourhood of the Liberties in Dublin, Ireland.
Local residents and transient visitors could then roam the
neighbourhood and access these story fragments using
mobile location-aware devices. A multifaceted user study
was conducted to examine the audience reactions to this
novel experience, resulting in valuable insights into the use
of narrative in locative media systems. The practical
investigative approach described in this paper was inspired
by the emerging area of experience design research which
recognises it as the best way to advance the state of the art
[2].

In the following sections, LAMS are first positioned
within the broader area of Locative Media. Next, the
concepts of space and place are discussed and the ways in
which LAMS can influence them are elaborated. The MPL
case study is then presented in detail. This paper concludes
with a discussion of the future potential of location-based
stories.

II. LOCATIVE MEDIA

Tuters states: ‘Locative media refers to a mobile media
movement in which location and time are considered
essential to the work’ [3]. It implies the use of mobile
location aware technologies to combine content with
places and it alludes to the fact that a user’s context and
their movements through space need to be taken into
consideration during the design process for a mobile media
system. Locative media encompasses a number of different
fields and applications: from art projects to academic
research. Authoring tools, games and specific narrative
experiences have all been constructed to explore the
potential of locative media as a platform for expression
and communication. To situate the work presented is this
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paper within the larger territory of locative media it is

helpful to distinguish between the following areas:

*  Location-aware tour guides [4]-[5]

e Authoring tools for annotating space [6]-[7]

*  Location-based games [8]-[9]

*  Location-aware narrative-driven projects [10]-[11]

This last category is of particular relevance for this
paper. It can be further subdivided into:

* Mobile distributed narratives. These deliver a
narrative  experience to a mobile audience
independently of where the story occurred or was
initially conceived, produced and demonstrated [12].

»  Site-specific narrative experiences. These are systems
that relate stories about and in particular places
through mobile technologies [13]-[14].

The content in this final type of locative media is tightly
coupled to specific locations, and it is within this category
that the work described in this paper belongs.

III. SPACES TO PLACES

A key aspect of this paper is how to use stories to turn
spaces into places. However, although commonplace,
these very concepts are murkily defined, and much thought
(across disciplines such as philosophy, architecture and
geography) has been directed towards understanding them.
The geographer Yu Fu Tuan hinted at their differences
when he remarked [15]:

“When space feels familiar to us, it has become a
place.”

In an influential paper, Harrison and Dourish [16]
extend and expound upon this distinction. They define
space as:

... the structure of the world; it is the three-dimensional
environment, in which objects and events occur, and in
which they have relative position and direction.”

While a place is:

“... a space which is invested with understandings of
behavioural appropriateness, cultural expectations, and so
forth. We are located in ‘space’, but we act in ‘place’.
Furthermore, ‘places’ are spaces that are valued.”

Scottish writer Samuel Smiles [17] reinforces this view
when he wrote about a:

“... sense of place: something we rather feel than
understand, an indistinct region of awareness.”

This paper adopts these definitions and this distinction,
namely that spaces are sterile physical environments while
places are invested with deep personal and social
meanings.

Numerous methods for fostering the development of
places from spaces have been suggested. Harrison and
Dourish [16] follow the analogy of a home or office and

emphasize customization: altering, adjusting and tweaking
their physical surroundings allows people to take virtual
possession of their environment, imbuing it with meaning.
Other authors [18] have highlighted the role of
information: by providing background about a space, it
can be contextualized and related to past experience. In
this way, it acquires significance beyond its physical
characteristics and becomes a place. Stories about a place
are one way to achieve this. As Thomas Hardy writes in
The Woodlanders [19] that to belong in a place is:

“To know all about those invisible ones of the days gone
by, whose feet have traversed the fields. What bygone
domestic dramas of love, jealousy, revenge or
disappointment have been enacted in the cottages, the
mansion, the street or on the green.”

Location-aware  applications, and Location-Aware
Multimedia Stories in particular, can present this kind of
knowledge. They offer a way to impart detailed contextual
information to people who unfamiliar with a space, as well
as to extend the historical lexicon of those who know it
well (perhaps by surprising them with stories and
anecdotes of which they were unaware). Enhancing a place
with meaningful content about it can transform how it is
viewed, perhaps by increasing its familiarity, or
conversely, by challenging a person’s preconceptions and
causing de-familiarization. Locative media in general has
the potential to highlight aspects of a place that we usually
do not notice and to stimulate a new view of familiar
places. Locative media may also encourage a new kind of
‘sightseeing’ among local residents of a place, drawing
them to locations that they would not normally visit.
Coupling stories with real locations provides an
opportunity to express the history and personality of a
place, and stimulates an audience by augmenting their
physical perception with stories, memories and a palpable
atmosphere. LAMS can present a broad and detailed
perspective to an audience, creating, reinforcing,
challenging or altering their preconceptions and are an
effective mechanism for transforming empty spaces into
rich, socially meaningful places.

IV. EMBEDDING STORIES IN SPACES

If we accept that LAMS can enrich a space, the next key
question that arises is as to what narrative structures can be
laid out on top of the physical environment. Clearly, media
intended for sedentary, sequential viewing in the home is
of an inappropriate format. How can stories be distributed
and fragmented but remain meaningful? Interactive
textuality provides a valuable starting point when
considering this problem. Ryan [20] gives the following
definition:
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“In this mapping, the text as a whole is a territory, the
links are roads, the textual units, destinations, the reader is
a traveler or navigator, clicking is a mode of transportation
and the itinerary selected by the traveler is a story”

Mobile technologies enable this metaphor to be fully
extended and the physical space merged with the digital
story space. A story world (territory) can be created
composed of individual fragments (textual units) which are
physically positioned in space. By navigating down the
real roads (links) between these, an audience member can
construct a personalised itinerary which forms a unique
story experience.

This approach clearly restricts the format, topic and
content which are suitable for LAMS. However, it also
offers some advantages when compared to other forms of
digital storytelling. These are centred on the concept of
immersion, or involvement in the story experience.
Traditional approaches to increasing levels of immersion
rely on Virtual Reality (VR) technologies, such as CAVEs
or Augmented Reality (AR) systems, which typically
feature head-mounted displays, sophisticated speakers and
even haptic feedback. They represent an attempt to
artificially reproduce the experience of being in the real
world. However, LAMS shown on mobile devices allow a
viewer to be simultaneously present in the real world, a
potentially much more compelling experience.

A further advantage comes from the natural mechanism
in which a viewer makes narrative choices when
experiencing LAMS. In a typical interactive narrative the
process of making a decision interrupts the suspension of
disbelief in the audience. They are no longer involved and
immersed in the story but instead make an explicit choice
as external and clinical observers [21]. By its very nature,
this phenomenon can disrupt the story experience and can
cause frustration [22].

LAMS offer the potential to alleviate this conflict, as the
process of navigating around the story is one that
inherently fosters the audience’s engagement. Moving
round the physical setting of the story serves to draw
viewers further into the content, rather than forcing them
to recede from it. This not only provides motivation for
them to continue with the narrative experience but may
also bolster their feelings of immersion in the story world.
This is a key issue being addressed by this research:
practically exploring frameworks for embedding
audiovisual stories in real space to realise a captivating
and immersive experience.

V. CASE STUDY: THE MEDIA PORTRAIT OF LIBERTIES

The Media Portrait of the Liberties is a LAMS system
deployed in an outdoor space, the deprived neighbourhood

of the Liberties in Dublin, Ireland. It is intended to capture
the  neighbourhood’s  atmosphere  through  the
representation of real stories. The main goal of the project
is to create an artefact that let its audience assemble a
mental portrait of the local history and culture.

One way to envisage the social space of a
neighbourhood is as an intricate web of stories generated
by the inhabitants. Every story is set in a specific location
and each location has a story. The MPL uses this model to
associate spaces with stories, and also extends this concept
by featuring recurring characters and themes. By
appearing in multiple stories at multiple locations, these
characters and themes act to further connect the individual
story fragments that make up the piece. The audience is
not only able to explore the narrative by roaming the
streets but also by tracking the characters as they appear in
different individual stories or the themes that unite them.
This approach is intended to paint a detailed picture of a
neighbourhood shaped not only by its physical structures
but also by its history, inhabitants and their shared
community memory. As Massey [23] explains:

“What gives place its specificity is not some long
internalized history but the fact that it is constructed out of
a particular constellation of social relations, meeting and
weaving together at a particular locus. Instead then, of
thinking of places as areas with boundaries around them,
they can be imagined as articulated moments in networks
of social relations and understanding.”

By portraying its history, its community and its social
life, the MPL aims to provide its viewers with a nuanced
and evocative sense of the Liberties as a socially
meaningful place rather than a sterile space. Furthermore,
it is envisaged that the system will encourage visitors to
get to know the neighbourhood and act as a catalyst for
community members to recall and contribute their own
personal tales.

A. Design and Production

The MPL project encompassed a number of diverse
activities, chiefly a preliminary familiarisation with the
Liberties area and subsequently the identification,
collection and production of re-enacted neighbourhood
stories in the form of video clips. In tandem with this
effort, a location-aware handheld display system was
developed (described in the following section). A content
model which supports connecting clips according to the
characters they feature, the periods in which they were set
and their general themes was also developed. This
structure allowed viewers to navigate the content not only
by moving around the city, but also depending upon
particular topics or plot elements that caught their interest.
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To achieve this, MPL plots were developed around

multiple themes and characters and instantiated in a series
of narrative fragments that eventually intersected with one
another. Each fragment formed a modular story unit,
employing a classical narrative plot arc at a micro level.
Each fragment was a self-contained anecdote that
referenced a particular location in the Liberties
neighbourhood, and depicted one or more recurring
characters, themes or periods. Supporting links between
the clips using all of these relationships enabled viewers to
follow a storyline which interested them, perhaps the
history of a particular family, a series of architectural
anecdotes, or a broad depiction of a particular theme or
period of time. This approach is beneficial as it places few
requirements on the adjacency of story material and
ensures that clips can be experienced in any order.
Furthermore, viewers can end the experience at any time,
without requiring the closure normally expected in stories
with a large-scale plot arc. This kind of structure is also
open and can continually evolve through the addition of
new stories. The details of specific stories in MPL have
been previously published [1], but the motivations
underlying their selection are briefly reviewed here for
completeness.
MPL was intended to be of interest to a wide variety of
audiences from local community members to casual
visitors. In accordance with this goal, stories were derived
from the lore of the local community and explored the
details of their everyday life throughout the history of the
area. Everyday stories appeal to us generally because they
are directly connected with what we perceive to be real
events and history; such stories encourage reflection on
own lives, prompting us to recollect anecdotes, memories
and related personal tales. Like a spider web, real stories
connect with each other, involve recurring characters and
themes and provide a natural hyperlinked structure that
can be used as the basis for a modular interactive
narrative project. A book, Around the Banks of Pimlico
[24], by Liberties author Maireen Johnston was used as a
central text in the MPL and provided a socially and
historically rich narration about the neighbourhood, its
characters and anecdotes. It renders a warm and engaging
picture of the Liberties in the period between the early
eighteenth century and the 1950s and we believe formed
the backbone of a compelling content library appealing to
a wide range of potential audiences. From this starting
point, the production process involved selecting, scripting
and analyzing candidate story fragments.

A variety of methods were employed in the production
of the stories, as befitted their plot. Topically, they ranged
from ghost stories to factual descriptions to character
studies. In creating the audiovisual media segments, a mix

of video, animation and photographic media was
combined with a first person voice-over elaborating on
these images. A selection of frames from the audiovisual
clips is shown in Figure 1. This conversational narrative
style matched that adopted in Johnston’s book. During
meetings with the local community, numerous residents
contributed their photographs, anecdotes and other media.
This material contributed greatly to the production of
atmospheric and realistic content. A collage of old images
produced by the Liberties residents themselves during the
research phase is shown in Figure 2. The project also
benefited from the relatively undeveloped nature of the
neighbourhood: good sets were easy to find. Furthermore,
residents were eager to volunteer as actors or extras during
filming. Figure 3 shows images from the MPL production
phases.

Fig. 1.  Selections of frames the MPL audiovisual stories.

Fig.2. Collage of old pictures provided by community
members of the liberties during the research phase of the project.

Fig. 3.  Location shooting during the MPL project.

B. Mobile, Location-Aware Media Display Platform

The MPL was shown on iPAQ handheld computers
equipped with Global Positioning System (GPS) cards
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(which provided location-awareness) and SD memory
cards which stored the video material. iPAQs were chosen
as they are easily programmable and comfortably capable
of displaying rich multimedia content while GPS was
selected as it is the standard technology for outdoor
location-awareness. Finally, SD cards are a secure and
reliable way to store multimedia files.

The main interface to the system took the form of a full-
screen map. The map extended beyond the bounds of the
screen and scrolling was supported through pen strokes. It
was not possible to scroll beyond the edge of the map.
Navigation aids in the form of a cursor showing the user’s
current GPS position and an overall radar view were also
provided. Story locations were discretely marked on the
map by small, high contrast dots. Access to the story
content was mediated by the appearance and
disappearance of graphical selectable icons. As with the
dots, each icon represented a particular story and was
positioned on the map in story location. The icons were
normally hidden from the user. However, when a user was
close to a physical story location, the icons associated with
it would automatically appear on the map. These could
then be selected through a screen tap. The associated video
clip would then play full screen, returning to the map upon
completion. This interface is shown in Figures 4 and 5,
and a more detailed technical description of the system can
be found in [1]

Fig. 4.  The iPAQ Interface to the MPL.

Fig.5. The iPAQ user interface to the MPL.

Viewers were able to follow particular story threads by
selecting (through a simple dialog box) the types of
relationships they were interested in: themes, periods or
characters. Whenever a clip was viewed, all clips related
to it (by the selected types of relationship) were discretely
marked on the map. At this time, a user was not able to
watch these related clips, instead simply to determine
where they had to go in order to do so. For example, if a
user was interested in following characters, after watching
a clip they would be shown all other locations where they
could find out more about characters they had just seen.
As the MPL stories were richly and multiply linked, this
mechanism supported a wide range of viewer paths
through the content.

C. Public Exhibition

Beyond the evaluation described in subsequent sections
of this paper, the MPL was also exhibited at a local art
gallery, the Digital Hub. This long term installation
involved making MPL capable handheld devices available
to visitors (in exchange for a small fee and refundable
deposit), who were when then able to explore the streets
and experience the system as it was originally envisioned.

VI. EVALUATION

Evaluation of the MPL was a multi-stage process. An
initial pilot study was followed by two increasingly
detailed user studies. Only the final and most in depth
study is reported in this paper (the others are described in
[1]). This study was designed through an extended
consultancy with a social scientist involved in the early
stages of the MPL project, under the auspices of the
socially motivated investigations of the WAND initiative
[25]. Throughout the process the goals were to measure
the extent to which the MPL project (and by extension
LAMS as a whole) can:

e Foster immersive feelings in the audience’s minds
through the combination of real places and location-
based stories.

e Act a place enhancer, capturing a site’s atmosphere
and presenting its community folklore to the audience.

e Stimulate community members to recall, revisit and
tell their own local stories; act as a story catalyst
which can challenge existing views of the space.

The evaluation methodology also reflected the artistic
and subjective nature of the piece. In all three studies it
relied on continual situated observations (backed up by
audio recordings) of the system in use followed by in-
depth semi-structured interviews debriefing participants
afterwards. A detailed demographic questionnaire was also
employed in order to characterise the audience.

Page 76



ARTECH 2008, 4th International Conference on Digital Arts, 7- 8 November, Portuguese Catholic University, Porto

A. Study Description

Audience members were selected based on their
connection with the neighbourhood, but from different
cultural backgrounds and hence with a different point of
view in relation to the area and the MPL content. There
were 15 participants, split evenly into the following user
groups:

e Community users: born and raised in the Liberties,
these users were intimately familiar with the area’s
folklore and traditions. They were recruited to
determine whether the system could stimulate the
generation of new stories.

*  Non-residents: Dubliners from outside the Liberties
neighbourhood, these users were generally familiar
with the culture and city as a whole.

e Foreigners: this user group was composed of non-
Irish, long term Dublin residents. They were not
tourists, fluent in English, but lacking the cultural
background of the Irish groups.

By observing the reactions of these three different sets
of users, this study aimed to determine whether the system
acted as a potential place enhancer for local inhabitants
and visitors to the Liberties, from Dublin and abroad.
Furthermore, it was intended to examine whether a system
such as the MPL could function as a stories and memories
catalyst for local community members. Finally, particular
attention was devoted to whether the system evoked
immersive feelings across all three user groups.

Community Users

The local community group were all born and raised in
the Liberties area. They ranged in age from 26 to 70, and
four of the five were male. Three stated they were familiar
with technology, but only one had previously used a
handheld device other than a mobile phone. All reported
they both knew what interactive stories were and liked the
concept, even if only one had experienced such a narrative
before. While familiar with the Liberties area, several of
the participants were not familiar with navigation tasks.

Analysis of the experience transcripts, recorded
comments and semi-structured interviews showed that the
community users focused on the neighbourhood and
content, the stories, characters and personal memories they
evoked, rather than on technology, interface or orientation
issues. Their familiarity with the neighbourhood and its
traditions drew their attention to the narrative and cultural
aspects of the project.

The transcripts reveal the role of the system in triggering
memories and acting as a catalyst for story recall. For
example, one viewer reflected on the history of the area

when “the weavers and the Heugenots [who] lived in the
area 300 years ago” and linked this to his own family
history and his uncle “being a weaver himself”’. All users
also spontaneously contributed anecdotes about the
neighbourhood which were not featured in the system.
Some were thematically related, including several about
various medical professionals in the area inspired by a
series of stories about a grumpy dispensary officer, and
more about the working conditions in the two industrial
factories which served as key employers. The physical
changes in the neighbourhood also inspired stories,
including reflections on a canal which has now been paved
over and interred. Other anecdotes related to the social and
cultural aspects of the Liberties: one user commented the
project really captured its prevalent anti-authoritarian
sentiment. The amount of personal and historical
information in these conversations shows that the MPL
functioned as an effective story catalyst. Experiencing the
system encouraged residents to recall and express their
own experiences in the neighbourhood. Such tales would
make valuable additions to the system’s library of content.

The system was less effective as an immersive medium
for the community users. Most did not mention this issue,
and only one viewer explicitly reported being immersed in
the content. Another reported that the videos of the
systems distracted him from the physical environment,
reducing his level of involvement in the world around.
Some of the community users who were intimately familiar
with the neighbourhood needed very few cues from the
stories to remember and relate to the events depicted in the
videos: the images in their minds would easily take over
from those shown on the screen, and so after a topic was
introduced, the focus of these residents shifted rapidly
from viewing to telling.

The system’s role as a place enhancer could be observed
in deeper reflections about the social conditions in the
neighbourhood. These were primarily related to the
underprivileged status of the neighbourhood and its
reputation as somewhat unsafe. Several users commented
about the risk involved in walking the streets with
expensive handheld devices, while others highlighted
particular government housing estates which have
historically suffered from problems of squatting and a
general lack of proper community support. There were no
incidents during the MPL tours, something which
challenged these perceptions of the neighbourhood. The
area is now undergoing rapid social change and the MPL
highlighted the pace of this process for these viewers.

Dubliners
The Dubliners group of participants were all born and
raised in Dublin city. They ranged in age from 27 to 36.
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Two were male, three female. Their self-rated level of
technological experience ranged from 5 to 9 (on a 10-point
scale). They all reported liking stories in general and
interactive stories in particular. All had experienced some
form of interactive narrative previously. Four of the
members of this group reported they knew the Liberties
area well, while the remaining one felt she might have
difficulties as she was relatively unfamiliar with the
streets. Going into the experience, several of the users also
reported they were worried about the neighbourhood’s
disadvantaged reputation. However, in the final analysis,
all said they enjoyed using the system, and four that they
would like to see it deployed in other areas and would
revisit it if content were regularly updated. Most also
suggested they would be willing to contribute their own
stories to an installation situated in their own
neighbourhood.

Generally, the Dubliners group reported being immersed
in the experience. One user stated they felt they were “in a
bubble” and reported forgetting about the city traffic, noise
and bustle of the environment and even that an observer
was trailing her. Only a phone call, or warning from a
passer-by to take care, brought her back to the real world.
Other users reported feelings of immersion, but were less
effusive. One stated she felt immersed in the content,
another that the collocation of the space and stories helped
foster immersion. These comments suggest that the system
functioned much more effectively at drawing in these more
unfamiliar strangers than it did with the community users.
To these users the relatively novelty of the content and
lack of memories connected to the places may have been
an important factor here.

The role of the system as a place enhancer was more
complex. Most users said they had problems linking the
narrated events and the places they were set: at times the
relationships between the video clips and the locations
they were shown in were not obvious. Part of this problem
was due to inaccuracies with the GPS performance, which
was reported to be somewhat erratic. However, when the
users successfully connected the story and the place, this
was a key moment. One reported it “generated a thrill”,
others that it could be exciting or satisfying, like a puzzle
which is suddenly solved. Several users also reported that
they enjoyed the old images of the area as it allowed them
to visually contrast the present with the past and gain an
impression of the changes that have been wrought. They
suggested this not only added to the sense of the place,
filling in its history, but also that there was something
special about the basic experience of standing in the exact
location in which some past drama transpired. This is an
encouraging sentiment.

Foreigners

All participants in this group were of different
nationalities, and between 25 and 35 years old. Four were
male and one female. Three had been living in Dublin for
less than a year, while the other two were long-term
residents. Some of the more recent arrivals had problems
understanding the regional accents used in the MPL
content. All but one said they liked technology and all
rated themselves as familiar with it. However, only two
had used a handheld device, other than a mobile phone,
previously. As with the other groups, all said they liked
stories. Three of them knew what an interactive story was
before starting the experience, and two of them had
experienced such systems before. After the MPL concept
was introduced, four of them reported they liked the idea
of an interactive narrative. Only one user said he was
familiar with the Liberties area, and all but one that they
were comfortable using maps.

After the experience was completed, all users stated they
would like to see the system in other areas and four that
they would revisit the MPL again if the content were
updated. However only two of the users felt they would be
comfortable sharing their own stories through a system
like the MPL.

Although stating the system was both interesting and
engrossing generally these users suffered some problems
linking the stories to the locations. A few users reported
that trying to take in the story, the video and the real place
all at once could be overloading Two viewers in particular
felt a trade-off between observing the video content and
the real environment: to look at one was to miss out on the
other. Several viewers from this category though
mentioned that through the MPL they discovered
unexpected features of the neighbourhood like some of the
more unusual old cottage residences or the sheer range of
architectural styles which are present in the area. It is to
note that for this group of users the novelty of the
surrounding neighbourhood features was demanding much
more of their attention, compared to the other two groups.
This factor may have influenced their involvement with the
story as such. In fact, a general observation made by four
of this group was that they expected more factual
information on the items (and in particular architectural
features) shown in the stories. The presence of this fairly
abstract desire points towards different interpretations of
the system from the different users groups. Foreigners
seemed to view the system as a sort of digital tourist guide,
and were less appreciative of the explicitly narrative focus
of the MPL.

Foreign participants were aware of the disadvantaged
nature of the Liberties area and several remarked they
were unlikely to have visited the neighbourhood
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spontaneously. These users voiced concerns about safety
at the beginning of the study, although they relaxed after
the tour began. Taking them through unknown areas of the
city, this system challenged their perceptions of the
Liberties. All members of this group mentioned that the
system gave them a feel for the neighbourhood, allowing
them to get to know it and providing insights into its
community. One user found its mix of historical and
personal anecdotes to be uniquely revealing, while another
suggested the installation really conveyed the compellingly
Irish atmosphere of the place. On the other hand, two
suggested that a tour with a human guide would be a
preferable way to get to know the area. Taken as a whole,
these observations suggest that the MPL was an effective
place enhancer. It served to paint a picture of a
neighbourhood beyond that which could be derived from
its physical environment.

B. Reflections

It is also worth discussing general issues relating to
locative aspects of the project, orientation and navigation
within the Liberties, practical problems experienced with
the MPL software itself and some reflections on the story
design and results. Solving these problems and improving
this interface will greatly improve the quality of future
MPL installations. Furthermore, they may be valuable for
designers of other LAMS systems.

Locative aspects

One of the main issues reported across the three users
groups was the fact that the link between the narrated
events and the physical story site was not always clear. At
times users lamented that they were unsure which nearby
location was related to a story they were watching.
Participants suggested a number of techniques to resolve
this by strengthening the links between stories and
physical sites. These included having the narrator suggest
that the viewer keep an eye open for specific landmarks or
directly state the location to which the story relates before
proceeding with the narration itself. An alternative
strategy some users suggested was that visible marks on
the building walls should be used to highlight the story
locations. A few users, on the other hand, experienced
difficulties in finding the exact story locations because of
difficulties with the GPS, which at times behaved
erratically. The community users group suffered no
navigation problems mainly due to the twin facts that they
were highly familiar with the area and that they were
firmly intent on the MPL story content and relatively
uninterested in the enabling technology. Consequently, the
issues regarding navigation and orientation reported below
are derived from the other two user groups.

The Foreigners and (to a lesser extent) Dubliners all
experienced navigation and orientation problems. Two key
factors which contributed to this were the GPS accuracy
(around 10-15 metres, and subject to erratic errors due to
urban canyons) and the level of detail of the map (which
was stylised rather than precisely topographic). In city
environments, even relatively small distances of 10-20
metres can make the difference between being in line of
sight of particular place, and it being hidden. Although
higher quality hardware, such as differential GPS, and
more accurate mapping may improve this experience it is
also worth noting that solutions to this problem might lie
in adopting an improved locative design strategy. For
example, incorporating physical visible landmarks in the
story clips themselves or adopting specific storytelling
techniques which direct the audience’s attention to the
desired physical targets.

Numerous observations were made regarding the
graphical interface. Several users reported they found the
icons (which appeared to indicate when stories were
available to view) obstructed the map and made navigation
more difficult. On the other hand, most users indicated that
the small dots that marked story locations could have been
more informative, perhaps indicating whether or not a clip
had previously been played. Several users also asked for a
mechanism to structure their tour through the city,
suggesting where they should go next. These users found
the casual, opportunistic presentation of the MPL content
to be too undirected. Possible solutions outlined were the
inclusion of a numbered sequence of stories (indicating the
order which they should be visited) or of a visual path on
the map which could be followed. Others’ suggestions for
easing coordination issues including a “back” button to
make re-viewing content easier and auto-centering the map
on the user’s current location to reduce the amount of
scrolling required. A number of users also had problems
orientating the map to the environment: automatically
adjusting map orientation with data derived from a digital
compass may alleviate this problem. Two final
fundamental issues raised were that audio-only stories
might sometimes be preferable (as they would not interfere
with perception of the environment) and that the limited
brightness of the PDA screen detracted from the quality of
the viewing experience.

Story Design

The non-traditional and fragmented narrative structure
used in the MPL evoked a range of responses in both
evaluations. Some audience members enjoyed it, finding
the format engaging and challenging. As they moved
through the experience, these individuals found themselves
increasingly motivated to seek more story parts, trying to
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complete the picture, to finish the puzzle. Typically, these
users enjoyed the anecdotal self-contained style of the
story fragments, and the fact that they could choose where
and what they would experience next. On the other hand, a
few audience members found the non-linear story structure
frustrating and confusing. A more common complaint was
that the treatment of the characters and topics was shallow:
the abbreviated story fragments lacked fundamental depth.
The collection of stories was rarely perceived as a
sequential narrative (although such an ordered sequence
was sometimes requested), but it was generally recognised
as portraying the character of the neighbourhood.

LAMS experience can be quite overloading and careful
thought must go into ensuring all narrative content is
effectively conveyed to viewers. It is possible that simple
procedures such preceding each clip with a short audio
introduction may be able to achieve this. Several users also
reported difficulty following themes between clips,
suggesting that the graphical mechanism (the highlighting
of related content) employed in the MPL was not as useful
as it was intended to be. One solution to this problem may
be to have characters close the story fragments with
suggestions or hints as to where to proceed next. Better
software tools and UI paradigms to highlight meaningful
story sequences may also resolve this issue.

C. General Discussion

Evaluating a complex, narrative artifact and novel story
presentation system is challenging and consequently the
MPL evaluation targeted three specific goals. It was
structured to explore whether LAMS can form an
immersive experience and act as a place enhancer and
story catalyst. The mix of tightly specified user groups,
semi-structured interviews and analysis of experience
transcripts achieved these goals, although the results
themselves were somewhat mixed. The study showed that
local residents mainly experienced the MPL as a place
enhancer and story catalyst LAMS. As they were
unfamiliar with the area, the other two user groups could
not contribute stories. The Dubliners reported considerable
immersion in the MPL content and that the system served
as an effective place enhancer, although this effect was
hampered by difficulties with precisely aligning the story
and real worlds. However, levels of immersion were not
explicitly reported by the foreigner user group although
most of them felt it enhanced the place, and revealed
interesting and surprising aspects of a neighbourhood they
would have not otherwise explored. From this discussion,
it appears that the MPL system was most effective as an
immersive experience with those with a certain level of
familiarity with the neighbourhood: the Dubliners, but not
the local residents or foreigners. We speculate that this is

due to the fact that they were able to appreciate the story
material (because their background allowed them to easily
empathise with it) without being distracted by either it (as
with the locals) or the physical environment of the
neighbourhood (as with the foreigners). On the other hand,
the system effectively functioned as a place enhancer
across all three users groups.

Design Recommendations

This paper highlighted many aspects of relevance to
LAMS design, from both technical and narrative
perspectives. These are presented below, structured as a
set of design recommendations that are intended to be
directly applicable to future LAMS systems and easily
accessible to LAMS authors.

Focus on specific audiences. As in film and related
disciplines, a key aspect of successfully engaging an
audience is to target it in particular. Any LAMS system
should therefore be designed for a specific audience or set
of users. In the MPL evaluation, each of the three user
groups expressed different opinions on many aspects of
the system, from appreciation of the content to use of the
interface. For locative media, the question of who the
audience will be is a complex one since most of these
experiences are designed for public spaces. Although
somewhat self-evident, one key issue is that the role of
navigation aids is inversely related to how well the user
group knows the area. Furthermore, while locals are drawn
in by stories, visitors may also demand supporting facts. A
social study of the population inhabiting and using the
targeted area is likely to help with identifying the range of
possible users that the application would interest and how
to design it so that they can best appreciate the system.

Modular stories convey atmosphere. Short story
fragments work well in the context of LAMS experiences.
Generally, the MPL’s users were able to stitch together the
disconnected scenes they watched into a cohesive whole;
to link the fragments that directly connected with one
another, and to absorb the rest as detail contributing to a
richer and more atmospheric experience. However, care
must be taken to ensure that characters and events are
treated with depth: some viewers reject lightweight
presentations.

Include guidance, such as paths or timelines. Users
unfamiliar with a neighbourhood tend to use the system as
a tour guide to aid navigation. Providing tools to support
this, such as paths suggesting where to go next, may make
the system more accessible for them.

Explicitly situate media. It is important that the media
is explicitly designed to allow users to situate the content
in the environment. If they are unable to superimpose the
videos with their location, the effect of the experience is
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lessened. One technique is to start each clip with a
photograph of the relevant location. Others are to slow
story pace, to dwell on key items, or use explicit dialog
within the clips to highlight objects in the world.

Screen Ul is visualization, not an interaction.
Generally, the users wanted to see more (e.g., the path they
had taken or might take next or indications about whether
they had already seen a piece of content) but do less. They
wanted to look at the system and see more, but keep
actual, explicit interaction with the handheld device to a
minimum. Movement in the physical space should be used
to control the interaction as much as possible.

VII. CONCLUSION

This paper has presented a novel approach to space and
narrative that combines the physical environment with
audiovisual story fragments, superimposing narrative
content on the world. It terms such artifacts Location-
Aware Multimedia Story (LAMS) systems, a sub-genre
within the wider field of locative media. In particular, it
describes the design, construction and evaluation of one
LAMS project, the Media Portrait of the Liberties. This
project explored the practical issues underlying the
combination of interactive non-linear narrative structures
and the use of movements in a real place to control
narrative progression. The evaluations indicated that it was
a qualified success, offering an immersive experience to
many users, fostering storytelling activity among local
community members and enhancing and changing the
perception of the deprived inner city neighbourhood in
which it was set. Most users reported they would like to try
similar systems in other areas, including their own.

Audience members appeared to engage well with the
MPL stories, but there is still much to explore in the area
of a specific cinematic language for small portable screens.
On an artistic level, future directions for this work include
exploring what visual aesthetics match the portable and
intimate characteristics of mobile video display. On a
technical level, interface improvements related to
navigation and coordination issues should be implemented.
The UI should be redesigned to further emphasise
visualisation over interaction and the map should be
elevated to the forefront of the display at all times. Finally,
conceptual work on how to structure stories to better link
to physical locations should be conducted, adjusting
narrative pacing to better match user behaviour (so as to
prepare users to look at the screen for key story events and
make sure that they can look at the environment without
feeling they are missing out on stories events.).

In conclusion, locative media is a paradigm which has
been recently enabled by dramatic increases in the

capabilities and popularity of mobile technologies. These
capabilities are here to stay, and indeed are likely to
become commonplace. GPS and video playback, the
technologies required by the MPL project are increasingly
shipped as standard in high end mobile devices, and likely
to trickle down to lower end devices in the near future.
This leads to the interesting prospect that location-aware
multimedia stories, such as those presented in this paper,
could soon be deployed to a very wide audience, using the
mobile hardware they already have. As users demand more
entertainment and information from their handsets, LAMS
may develop into a key niche area. The experiences and
insights presented in this paper will support future
researchers and interaction designers who seek to push
back the boundaries separating narrative and space to
create cohesive, compelling and immersive story systems.
Real space is an underused design element in interactive
narrative and the paradigm outlined in this work offers its
audience a mechanism to gain a new appreciation of
spaces, places, stories and the compelling experiences that
can emerge from their overlap.
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Abstract —  This paper is an examination of the artistic
practice of live cinema, a recently coined term for real-time
audiovisual performances. | will discuss the essence of
contemporary live cinema by presenting its essential elements
and comparing the methods of live cinema with those of
cinema and VJng.

Keywords — live cinema, real-time, performance, VJ,
cinema, audiovisual

|. INTRODUCTION

What is live cinema? According to the Transmediae
festival® press release for its live cinema program in 2005
the term “Live Cinema has hitherto been used primarily to
describe the live musical accompaniment of silent movies.
But that was yesterday. Live Cinema today stands for the
simultaneous creation of sound and image in real-time by
sonic and visua artists who collaborate on equal terms and
with elaborate concepts. The traditional parameters of
narrative cinema are expanded by a much broader
conception of cinematographic space, the focus of which is
no longer the photographic construction of reality as seen
by the camera's eye, or linear forms of narration. The term
“Cinema’ is now to be understood as embracing all forms
of configuring moving images, beginning with the
animation of painted or synthetic images.”

As written in the press release, live cinema as a concept
now addressed multiple forms of real-time creation. In fact,
the term cinemaiin this context might be a bit misleading.

The difference between cinema and live cinema lies in
their contexts and goals. Live cinema is not cinema. Live
cinema is not linear story telling. It is not usually based on
actors or verbal dialogues. Live situation imposes its
necessities but aso clams freedom from the linear
structure of cinema. As traditional cinema is ostensibly
trying to tell a story, shots where nothing is happening,
even if visualy powerful, tend to serve as transitions. The
shots containing action and dialogue constitute the key
moments of the movie. Repetitions are not commonly used,
nor visual effects that would profoundly alter the visual
information. Slow motion may be the most common effect
used in cinema apart from the 3D effects. Nevertheless,
many movies are famous for their atmosphere, enhanced
by scenes which do not contain action or dialogues.

One example is Lost Highway (1997) directed by David
Lynch, which is remembered for its long shot of a dark

! Transmediale is an annual digital culture festival in Berlin.
http://www.transmediale.de/site/

highway. | believe these kind of shots are the basic material
for live cinema performances. the transitions, the
movements, the pure visual beauty and intrigue, the
atmosphere.

Live cinema describes work which is in essence artistic,
to differentiate from V.Jng?, which resembles visual DJing.
DJs don’'t produce their own material, they mix music, the
same way as VJs can mix already existing materia. This
does not mean that VJs would not aso create their video-
clips, but there are many who consider that producing
material it not necessary for a VVJ, who mainly presents the
contemporary visual currents of our culture. There aso
exists a market for selling and buying video-clips. This
implies that many VJs can use the same clips. The act of
mixing, remixing and selecting becomes the work of a VJ.
Live cinema creators goals appear to be more personal and
artistic than those of VJs, and their work tends to be
presented in different context, like museum or theatre, and
often to an audience similar to that of cinema: sitting down
and watching the performance attentively. This difference
aso creates different needs for the performance, as in clubs
the public is not there mainly to see the visuals but to enjoy
various sensorial inputs simultaneously.

It is difficult to define what live cinema is content-wise,
as the variety of different styles and contents is enormous,
but apart from the actua content of the visua materia
there are certain issues or elements that seem essential for
al live cinema performances.

In search of atrajectory | started defining live cinema by
its components. What is needed in order to perform visuals
in real-time? One component is projection. It would be
difficult to imagine a live cinema performance without it
(at the current moment). The second is performer/creator as
the presence of a performer is what makes the work real-
time performance, otherwise it might be an installation.
Third element is the public, as if no one is watching, why
perform? And the fourth element is the space shared with
the audience and the performer projecting images. Real-
time performanceis also atime-based live event.

| will explore what constitutes the basic elements of live
cinema and reflect on their effect on live cinema language,
which, until now, only exists as a "spoken language"
without written grammar. | will reflect on the

2] The term “Video Jockey” was first used to describe people
who presented music videos on MTV, until the term
metamorphosed to include video performance artists who create
live visuals for all kinds of music.
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characteristics of each essential element and offer
categories and terminology in order to create vocabulary
for the proposed live cinema language. As there are many
different genres in live cinema, and as the material can be
both abstract and figurative, it is impossible to name just
one approach in order to create meaning in a performance.
Live cinema performance can be experienced as “live
painting” aswell as “live montage”. In thisthesis | propose
montage and compositing as possible tools for creating a
performance. | aso discuss the meaning and background of
visua effects in live performance, as they play a crucia
role.

| do not discuss in minute detail media i.e actua visual
material, music or tools. Most artists use video clips, Flash
and 3D animations, even though generating abstract visuals
with software such as Processing or VVVV is growing
ever more popular. Some artists use game engines to create
visuals (JODI) and some use online resources (WJs=Web
Jockeys). Even the Google Earth web service can serve as
material for a live show (Satellite Jockey). Also live
cameras are used for projections (Hotel Modern).

The goal of this examination is to explore the essence of
live cinema, rather than offer a comprehensive study of
real-time audiovisual performance. For this reason | have
focused exclusively on the elements and concepts that |
consider specific for live cinema.

Il. THE LANGUAGE OF LIVE CINEMA

What could be the language of live cinema ? In order to
define first what is visual language, | will start by reflecting
on the cinema language. As a point of reference, Alexander
Mackendrick reflects on the silent movies in his article The
Pre-Verbal Language of Cinema , as follows: “Cinema
deals with feelings, sensations, intuitions and movement,
things that communicate to audiences at a level not
necessarily subject to conscious, rational and critica
comprehension. Because of this, the so-called 'language
the film director uses may, in fact, make for a much richer
and denser experience. Actions and images speak faster,
and to more of the senses, than speech does. A recurring
theme of these notes is that cinema is not so much non-
verbal as pre-verbal. Though it is able to reproduce reams
of dialogue, film can also tell stories purely in movement,
in action and reaction. Cinematographic images,
particularly when synchronized with recorded sound,
deliver such quantities of visual and audible data that the
verbal component (even, in the days of silent cinema, title
cards) is overwhelmed and becomes secondary.
Conseguently, the essential and underlying meaning of film
dialogue is often much more effectively transmitted by a
complex and intricate organization of cinematic elements
that are not only not verbal, but that can never be fully
analyzed by verbal means.”[1]

Silent cinema shares similar el ements with live cinema, as
neither uses verbal dialogues as the basis for
communication. Silent cinema was aso traditionally
accompanied by live orchestra playing music in the movie
theatres, which was sometimes referred to as live cinema.
This tradition still continues.

A. Cinema language vs. live cinema language

The communication of cinema consists of shots and their
order. Continuity is one of the key concepts of cinema.
This is primarily constructed in the editing process,
although camera work also plays an important role.
Lighting, actors, costumes, make-up, scenery and props, in
addition to the camerawork, aid the construction of a scene.

In live cinema, many artists are one-person-bands, and
construct the scenes, shoot the material, manage post-
production and design and/or program their tools and/or
interfaces to present the work, as well as perform the
“montage” process in live situation. Many live cinema
artists go around with their digital camcorders and record
what they find visually interesting, then mix or process this
material in real-time.

The cinema audience has become accustomed to the
traditional narrative structure: The film begins by
presenting the characters in their daily environment, soon
after a conflict appears: Someone is kidnapped, fals ill,
dies, is seduced, blackmailed or gets involved in a crime.
Towards the end of the film a solution is reached through
severa crises. The narration in live cinema rarely follows
this kind of structure, and | believe that it is possible to
create “stories’, expectation and tension also with different
kinds of narrative methods.

In fact, poetry might offer a more adequate structural
basis for live cinema as in poetry language is used for its
aesthetic and evocative qualitiesin addition to its ostensible
meaning. Wikipedia refers to poetry as follows: “Poetry,
[...] often uses particular forms and conventions to expand
the literal meaning of the words, or to evoke emotional or
sensual responses. Devices such as assonance, aliteration,
onomatopoeia and rhythm are sometimes used to achieve
musical or incantatory effects. Poetry's use of ambiguity,
symbolism, irony and other stylistic elements of poetic
diction often leaves a poem open to multiple
interpretations. Similarly, metaphor and simile create a
resonance between otherwise disparate images—a layering
of meanings, forming connections previoudy not
perceived.” [2]

Repetition, rhythm, form and visual presentation are
some of the basic elements of poetry. Poetry is composed
of lines, and is usually constructed of smaller building
blocks than prose. The building blocks in live cinema are
visual samples/clips or lines of code which agorithmically
create graphics.

In cinema, the rhythm and overall tone of the film is
constructed during the editing process. In the Soviet film-
making of the 1920s, montage was theorized to be the
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essence of cinema In live cinema, the montage is
constructed live, but the theories can still give insights
about how to construct meaning in live cinematic language.
As montage is not a very useful tool for abstract imagery, |
propose that the principles of musical composition could be
helpful in constructing structure for non-figurative visuals.
As such, | discuss two methods for constructing meaning in
live cinema performance: Montage and Compositing.

B. Montage

In traditional cinema, story and dialogues are the central
elements of the films. The continuity of the story is
primarily produced with montage techniques. Even though
the Americans were more advanced in using montage in
the early days of cinema, it was the Russian film makers,
led by Lev Kuleshov, who theorized montage and
considered it the essence of film language. For Kuleshov,
montage was basically the organization of cinematic
material. After studying various films with his students, he
realized that the speed of which the shots were edited was
essential. Moreover, he realized that the Russian public
seemed to prefer American movies for this reason.

Eisenstein experimented with various editing techniques
he called intellectual, metric, rhythmic, tonal and overtonal.
[3] He cut his film Alexander Nevsky (1938) to the rhythm
of preexistent music and not just had the music played or
composed to match the film. He also discovered that film
cut metrically to the beat of a heart had a profound impact
on viewers asit mirrors our biorhythms. [4]

Eisenstein’s montage techniques could also be seen as
the beginning of VJing. The way he used sound as the basis
of the visual montage is how contemporary live visuals are
usually presented. Eisenstein understood the effect of
rhythm and juxtaposition on the viewer, just like the video
scratchers. Video scratching was one of the first genres of
live visuals, and was often politically oriented. Groups like
London based Hexstatic and Exceeda seem to follow
Eisenstein’s footsteps. Hexstatic has also collaborated with
Pioneer in the development of the DVJ-X1 mixer, which
was launched in 2004. With this tool it is possible to
scratch, loop and cue video in real-time, while audio stays
in precise synch with the video. To some extent,
Eisenstein’s theories have now materialized as a product.
[5]

Montage can also be spatial. In most real-time visual
software, the option for showing multiple image sources on
one screen is built-in. Furthermore, it is very common to
use various screens in real-time audiovisua events, even
though very few live cinema artists use spatial montage
creatively. The Light Surgeons from London is one
example of groups whose setup takes into account the
spatial dimension. They project multiple simultaneous
visua streams and create an interesting dialogue between
the image sources, something that has only been seen in
cinema sporadically, with Peter Greenaway being one of
the few directors of the “spatial school”. Curiously enough

he is also one of the few film directors who perform their
visuals real-time. With his Tulse Luper VJ Tour Greenaway
shows how to make live cinema in a performance
combining the live music of DJ Radar and images from
Greenaway’ s film series Tulse Luper’s Suitcase.

C. Composition

Many avant-garde film directors have used visua
compositing in their films. In his 1926 film Mother,
Pudovkin composites various shots of the factory buildings
on top of each other thus creating an aesthetically pleasing
sense of the actual shapes of the buildings against the sky.
Still, the majority of films employ direct cutting from one
shot to another. It was during the video era that
compositing images became easier, thanks to new
technology. Video synthesizers electronically created TV
signals without necessarily requiring the use of a TV
camera. Moving abstract patterns, text subtitles, colorized
or processed camera images can al be in the output of a
video synthesizer. The first analogue video synthesizers
included the Sandin Image processor (1971-74), the Rutt-
Etra (1972) and Paik/Abe synthesizer (1969).

Early Video artists like Woody and Steina Vasulka, who
had already started experimenting with video synthesizers
in the ‘70s, used composition as one of their methods for
creating videos. Videos are mixed together using different
modes such as chroma and luminosity key in order to make
certain colors and/or areas of the images transparent,
allowing thus other videos to become simultaneously
visible through these areas.

As live cinema artists tend to use various clips or visua
layers simultaneously, mixing them together is similar to
musical composition, in which various instruments are
meant to be played together, in different combinations of
rhythms, volumes and patterns. Perhaps abstract visuals
could be better analyzed as if they were music, including
their compositional strengths and weaknesses, rhythmic
structure, beauty etc.

In A Practical Guide to Musical Composition, Alan
Belkin describes: "A musical work has a "tragjectory”,
engendering a kind of internal voyage in the listener. This
voyage takes the listener over varied emotiona terrainin a
coherent way. The composer's goal is to engage the
listener, to maintain his interest and to increase his
involvement during the whole voyage, and then finally to
lead him back to the normal, external world in a fulfilling
way. We call the experience "balanced” when the listener
feels satisfied with the experience as a whole. Of course,
this does not mean that the experience is necessarily pretty
or pleasant — the emotional world may be serious or even
troubling - but that the work seems meaningful in an
integrated way." [6]

These principles can give valuable insights to the inner
structure of live cinema performance even if the materia
is abstract. Rhythm, dynamics, movement, direction,
speed, color, intensity and richness are the basic elements
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required to create meaning in live performance, besides
the imagery. These elements can be further strengthened
and contrasted in dialogue with the audio.

D. Visual effects

Visua effects have their own language as well, even
though the connotations can differ according to the context.
In cinema, certain effects have aready established
commonly accepted meanings, i.e: When an image starts to
get blurry it signifies that a dream or a memory sequence is
starting. Some directors, like Tarantino, have used frozen
frame, to mark a meaningful moment in the film. Effectsin
general are fascinating probably for the reason that they
show us the world in a way we cannot experience in real
life, asin real life we are continuously perceiving only the
present moment. From the dawn of real-time projections,
effects have been sought after for their “magical” qualities.
Even the early magic lanterns had built-in dissolve effect
and options for mixing between various image layers.
Video performance pioneer, Carol Goss describes her
sensations of feedback effect in her article Driven to
abstraction written in 1998, as follows:” This loop between
the camera viewing the cathode ray tube and the cathode
ray tube displaying the image of the electron beam dlightly
off centre, magically crested a dynamic image with
multiple interpretations of itself - al depending on how you
played with the aperture, focus, or angle of the camera
[...] One was always aware that one was collaborating with
the raw force of electricity.[...] The feedback images
resembled mandalas. Any sixties person would recognize
this instantly. The question was, "why?". Which came first:
the Buddhist mandala or the electronic mandala? Was
Itzhak Bentov's theory of the universe as a torus with all
energy moving in a helix the basic paradigm, and video
feedback and Buddhist mediation mandaa's just
manifestations of it?’ [7]

The words "magica" and "amazing" are used often by
the artists when they describe their sensations of creating
real-time visuals. There also seems to be a connection with
hallucinogenic experiences, some effects seem to recreate
the patterns seen on LSD. The atered states of the reality.

It is interesting to note certain similarities between the
early video art scene and the contemporary live cinema and
the VJ scene. These al share the eagerness to explore the
new visual tools and build cheaper equipment in close
collaboration with engineers and programmers. The early
video artists had a magazine called Radical Software, a
copyleft product, promoting the idea of access to the tools
of production and distribution and the control of images.
Their politics were a reaction to the TV's supposed social
control, similar to the contemporary concern about
globalization and consumerism, and the power of I T-giants
over individuals. DIY-movement and free software
movement are both closely connected to live visual scene.
One good reason for this is that the optimum tool or
software for creating visuals in rea-time has not been

developed yet, so new software are being released in a
growing speed. Nowadays there exist more than a hundred
software specialized for live visuals.

[1l. ELEMENTSOF LIVE CINEMA
A. Sace

Live cinema performances occur in a space shared by the
performers, their tools, projections and the public. The
space in live cinema is more flexible and active concept as
in cinema, where the spectators are supposed to silently
watch the movie, without any external disturbances. In
many live cinema performances, the audience can be
sitting, walking around, dancing or participating. A
performer covers various spaces simultaneously during her
performance. | have divided these spaces into 5 different
types according to their characteristics: digital, desktop,
performance, projection and physical space.

Digital space

More and more our activities, including communication,
production, exchange, creation, investigation and
distribution take place in digita space: Thus, the
characteristics of digital space shape our ways of working
and even thinking.

Optimizing and compressing are two essentia activities
in digital space. They are specially relevant for live cinema
artists who work with video material, as uncompressed
digital video occupies huge blocks of digital space. One
minute of full quality video can take up over one Gigabyte
of digital space. Also processing “heavy” videos in real-
time would demand a lot of RAM (Random Access
Memory) and a very fast processor. Without compression
techniques it would be practically impossible to work with
video on a normal computer. Nor would it be possible to
watch videos online or on DVDs. Ron Burnett has written
about the era of compression in his book How Images
Think, as follows: "What do compression technologies do
to conventional notions of information and image? Thisisa
fascinating issue, since compression is actually about the
reduction of information and the removal through an
algorithmic process of those elements of an image that are
deemed to be less important than others. The more
compressed, the more that is missing, as data is eliminated
or colors removed. The reduction is invisible to the human
eye, but tell that to the image-creator who has worked hard
to place "content " in a particular way in a series of images
and for whom every aesthetic change is potentialy a
transformation of the original intent." [8]

In the compression process image data like resolution
(pixels per inch), frame rate and color palette is reduced.
This reduction of file size accelerates the rate of rea-time
processing (effects, calculations) of the video.
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Desktop space

Desktop space is the work space for laptop performance
artists, asit is the platform for the interface of the software.
For software which contain so-called “open architecture”,
like MAX/MSP/IJITTER, PureData or Isadora, desktop
space is essential. In these cases the artist creates the
interface or patch, as it is called, by choosing so caled
objects from the object library, connecting them to each
other with cords and adding different parameters (controls)
to the objects. The metaphor for these kind of interfacesis
the video signal (cord), which goes through all the objects
in the patch. If the continuity of the signal is cut, thereis no
video output.

The interface can occupy more space than is available on
the desktop. Thisis already taken into account in the design
of these software, as there are several options available to
“compress’ the patch using sub-patches. Furthermore,
other methods lie at the artists disposal, like changing the
size of the objects (Isadora). Therefore, desktop space
becomes a multiple space where the invisible and visible
can be continuously altered depending on the needs of the
performer. The design of the interface / patch should be
optimized for an intuitive and fast way of working. The
basic rules for interface design can be applied: The
optimizing of the interface can be designed using colors,
different sizes and texts, which function as comments to
remind the performer of things s/he might forget otherwise.

Personalizing the interface is one of the most interesting
qualities of the open architecture software. Creativity can
be applied not just to the output but also to the process.
Each performance is different and the interface varies
according to the needs of the performer. This can also
create a sense of freedom for imagination as to what can be
done, as it becomes possible to start the design from zero.
Basic software like Arkaos, which offers an interface in
which video clips and effects can be activated with keys on
the keyboard, could catalyze a visual show where different
clips can be changed rapidly and even randomly. In an
open architecture software like Isadora the user has to
create a specia patch to be able to change clips with the
keyboard, and on the process could discover other
possibilities.

Performance space

The performance space is where the performance takes
place. Everything that is included in the performance in
one way or another belongs to the performance space. This
varies according to the performance. The most basic setup
for live cinema is a stage where the performer works with
her laptop and other equipment, while the projection screen
is located behind. In this case the stage is the performance
space. Live cinema artists can also work for example with
dancers which means that there are more performers and
the combined space of action becomes the performance
space.

Projection space

The projection space is the space filled with the
projections. Many live cinema performances are presented
in a cinematic 2-dimensional setup, where one or severa
rectangular screens are facing the public. There are other
possibilities as the projection surface does not have to be a
flat surface. It can be also a human body as the following
example demonstrates. Apparition (2004) was a
performance produced at the Ars Electronica Future Lab by
Klaus Obermaier and his collaborators. In this performance
the minimal visuals were projected onto the bodies of the
dancers and onto a large-scale background. The camera
based motion tracking system tracked the outlines of the
dancers, which alowed their movements to affect the
speed, direction and volume of the visuas. The
simultaneous effect of the two projection surfaces resulted
as a powerful visual experience.

Cinema remains a flat-screen based medium, while live
cinema and installation artists are exploring the
possibilities of expanding the screen and changing our
audiovisua experiences into audiovisual environments.

Physical space

Physical space is the space shared between the audience
and the performer. All the other spaces of live cinema lie
inside the physical space. The physical space defines the
setup of the performance. The space can have arcs or other
architectural elements which can limit the visibility of the
projections for the audience. It is also important to explore
the physical space before mounting projectors, as bigger
projections require more distance from the screen. For
example it is difficult to project a huge image on the floor
if the physical space is not high enough. Mirrors are often
used to redirect the projections. Care must also be taken to
ensure that projectors are located in such a way that the
audience does not obstruct the beam. In site-specific
projections the physical space is the starting point for
planning the performance.

B. Time

As the title adready suggests, the difference between
cinema and live cinema is that in the latter something is
done live, in front of an audience (online or offline). What
qualities does live give to cinema? Seeing the creator
presenting her work is different to watching a movie: There
is a possibility of instant feedback both ways. The live
context enforces the possibilities of participation of the
audience. Also most performances are not documented.
They become moments shared between the artist and the
audience, unique and difficult to repeat.

Improvisation

Live situation also calls for improvisation. As jazz
musicians can jam together for hours, on improvisationa
basis, a similar kind of jamming can happen also between
live cinema artists and musicians, alowing intuition and
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collaboration to take precedence over following a
previously defined plan. Thisis an interesting challenge, as
communication between the performers becomes literaly
audible and visible to the audience. Musicians and
visualists can improvise on what they see and hear. Thisis
actually easier to say than to do. In most audiovisual
performances, it seems that the visua artist is improvising
to the music already composed by the musician. VJs or
visual performers often attempt to make the visuals react to
the music on rhythmic basis, rather than constructing
audiovisual performances where the image and the audio
arein constant dialogue. Thisis also reflected in the design
of the real-time video software, which enable the visuals to
be synched to the beat, thus creating the illusion of
communication between music and visuals.

Rene Beekman claimed at the symposium That Media
Thing, in 1999: “Interestingly and strikingly enough,
amost al efforts toward developing new computer
software which could enable new ways of processing video
amost al stem from the field of music.”[9]

It seems that visual performance is following the path of
musical performance. There have been various attempts to
build instruments which would allow visuals to be played
while the performer moves her body. On the other hand, if
visuals are played with instruments similar to a guitar, or a
piano, what does it tell us of the true nature of the image ?
What constitutes playing visuals ? What could be a visual
instrument ?

Livevs. real-time

When we see "Live from New York" flashing on the TV
screen, we know that the image is "real", this is what is
really happening. Normally the effect of "reaness' or
"liveness' is enforced by certain "redity effects’, like a
hand-held camera or even technical problems which makes
us recognize the output as more "real" than the carefully
chosen, edited and manipulated image material normally
transmitted. Does live equal real life ? In real life, technical
problems can occur, and as such, in performance, weather
conditions and human factors like nerves can hamper the
smooth outcome of the performance.

Computer-based work is adready a red-time
environment, for example, the movement of the mouse is
rendered as the movement of the cursor without delay and
received immediately. Computer games function on the
same basis. However, in the live cinema context there are
different levels of real-time. Mixing videoclips can happen
in real-time, as the performer makes simultaneous choices.
The visuals can also be generated in real-time. A further
example is the image created by live camera, which can be
modified using real-time video effects in which case the
production, processing and the output reception are
simultaneous.

Loop

The production of electronic music is based on samples,
and their repetitions and variations. Similarly, video clips
(or agorithmic programs) are the basic elements of real-
time visual performance. In cinema, different shots are
edited together linearly, and each of them appears only
once during the movie. | use the term “presentation time”
to describe the time avisual element isvisible to the public.
In cinema, the duration of the shots equals their
presentation time. In live cinema the presentation time can
be longer than the actual duration of the clip. Thisis caused
by various repetitions of the same visual sequence during
the performance. This means that even if a clips duration is
10 seconds, it can be presented in a loop for a minute or
longer. The clip can be also presented various times during
the performance. In a “cinematic” loop, the beginning and
the end of the clip is different which appears evident to the
audience. Seeing the same loop over and over again could
become tiring after several repetitions although sometimes
this can add extra value to the performance, like repeating a
movement which becomes ironic in the long run. In this
case, the careful selection of the loops and their montage
are the basis of the work and video scratchers like London-
based Hexstatic, Cold Cut or Exceeda have done excellent
performances using this method. In these cases, the
interaction with music is crucia for the success of the
show, and the three groups mentioned are all audiovisua
groups who synchronize music to fit their images perfectly.

Another type of loop iswhat | call an “endless loop” or
“seamless loop”. In this kind of loop the beginning and the
end are so similar that the clip seems to continue without a
cut even though it islooping.

One example is a landscape where nothing seems to
happen, until someone appears in the scenery and then
leaves the image. The cut is done when the person has left
the image, thus the beginning and the end show the same
landscape and continuity of the loop appears seamless.
With many repetitions, the exact duration of this kind of
loop can also become obvious, but until that point, the
loop’s presentation time has exceeded its actual duration.
The endless loop seems to offer more presentation time in
the performance.

So why is presentation time so important ? Real-time
performances are based on looping material. Real-time
software automatically loops al clips until told otherwise.
Let us imagine a performance which lasts one hour, where
the artist has a library of video clips each lasting 15
seconds. If each clip were shown only once, the artist
would need 240 clips, which is quite alot to handle during
the performance, not to mention the time consumed on the
production of the clips.

C. Projection

Spatial projection
In live cinema performances, cinematic set-up is common,
although there are many other ways in which to use
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projections. Unlike cinema, live cinema incorporates the
setting up of projections as part of the creative process. The
extended cinema artists, as well as contemporary
installation artists, have done plenty of experimentation
with projections. One of the goals has been to creste spatial
experiences. A Canadian video artist, Rebecca Belmore's
video work, Fountain, exhibited in Venice Biennale 2005,
was projected on falling water. In this case the sound of the
water transformed it into an audiovisual screen. Many
artists and VJs also used different shapes like balls as a
projection surface and transparent screens which create 3-
dimensional effects.

A recent example of spatial experimentation is the 360-
degree Pictorama project at SAT (Society of Arts and
Technology) in Montreal. Sebastian Croy, with his group of
students from the University of Montreal, launched in 2004
a free software LightTwist in order to automatically adjust
the projected images onto the projection surface and
various artists have been exploring the possibilities of
spatial montage. In this case, as well as in the example of
Jeffrey Shaw, the projection becomes an environment, and
thus calls for spatia narrative, as the viewer can not see all
of the image simultaneously. Surround audio is already a
well known concept. It is a very different concept for
visuals, but nevertheless interesting one, especially as
audio can support the visuals in order to draw public’'s
attention to a certain direction.

Mediatecture

A projector is not the only possibility with which to
show visuals. Computers can be directly connected to LED
screens which are more powerful light sources than
projectors. Interactive media facades which use leds are
interesting also from an architectural point of view, as
projection surfaces could be implemented in the design of
houses. Facades can also be reactive. i.e. the external input
like weather, pollution, noise or movements of people
could determine the content of the visuals.

Tangible screen

The projection can also function as an interface like in
the case of Alvaro Cassineli’s Khronos projector,
described as a video time-warping machine with a tangible
deformable screen. It explores time-lapse photography. The
audience can interact with the image by touching the
tangible screen and therefore, effectively go back and forth
intime.

As these exampl es show, projection is a flexible concept.
We can understand projection as an interface, as in the case
of the Khronos Projector. Or as an environment as in the
case of Pictorama at SAT. These kinds of projects give an
idea as to what projections might become in the near
future, and how they could change the concept of
performing visuals in real-time. One prognosis is that the
projected image could turn out to be the best visua
instrument for real-time performance, as also the

performer’s body would become an integrated part of the
live show.

D. Performance

What is the role of the performer in live cinema ? In the
Wikipedia, performance art is defined as “art in which the
actions of an individual or a group at a particular place and
in a particular time constitute the work. It can happen
anywhere, at any time, or for any length of time.
Performance art can be any situation that involves four
basic elements. time, space, the performer's body and a
relationship between performer and audience. It is opposed
to painting or sculpture, for example, where an object
constitutes the work” . [10]

In most laptop performances the audience sees the
performer standing or sitting behind the computer,
attentively watching the monitor while moving the mouse
and pressing keys on the keyboard. The Laptop performer
resembles an operator who carefully performs tasks with
the machine more than a performer in the traditional sense
of the word. According to the the ClubTransmediale 2004
press release; “ The laptop hype is over. Laptop performers,
who resemble a withdrawn scientist publishing results of
laboratory research, are now just one role-model amongst
many. Electronic music takes a turn towards being more
performance based, towards ironic playfulness with
signifiers and identity, and to being a more direct
communication between the public and the artists.” [11]

The question arises of how to form a relationship with
the audience and create "liveness" during the performance?
This can be a challenging issue in a laptop performance, as
the audience can not see what the live cinema artist is
actually doing with the laptop. How would the audience
know if they were watching a playback of a DVD ? It is
also challenging for the performers, to perform and use the
software at the same time, as in the live situation the
computer screen normally requires their total attention.

After a performance | am often asked what | did live. |
wonder how the experience of watching visuals changes by
knowing whether it is done live or as playback ? In TV
shows, musicians play electric guitars, while it is obvious
that it is playback as the guitar is not even plugged into the
amplifier. The musician's presence is more important. On
the other hand, there arguably exists a certain sense of
betrayal and doubt on the part of the viewer. London based
Slub has resolved this problem by using two projections;
one with a view from from their desktop, which in their
case shows how they use only command line to create the
audio and the visuals, and another with the view of the
results. This enables the audience to know what they are
doing, which in their case is coding. In this case, their
bodies still remains static and the attention focuses to the
projection screens.

It is quite obvious that a laptop is not the best tool to
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bring the body into the performance, as concentrating on
what is happening on the screen limits the physical actions
to moving the mouse, or turning knobs on a midi
controller, which might not be the most interesting sight for
the audience. On the other hand, the necessity to “prove”
liveness can lead to performances where live becomes the
“content” of the show rather than integrated part of the
performance. There are audiovisual groups who have
successfully united liveness and content, including the
Swedish audiovisua group AVCENTRALEN. At the
Pixelache Festival, in Helsinki in 2003, their whole
performance was based on live camera work. They had set
up a "visual laboratory" of different miniature scenes; in
one they dropped colored powders into a glass of water
which was shot (close up), with the video camera. In the
projection, the image from the camera had transformed into
an abstract visual world resembling space travel. Without
having seen the setup, it would have been impossible to
define how the projections were produced. In this case,
watching the process of "creative misuse of technology"
and the results became interesting for the public.

Justin Manor, MIT graduate (2003), wrote his thesis on
gestural performance tools for rea-time audiovisua
performance. He aso produced the Cinema Fabrique
instrument, which alowed the control of the audiovisual
environment with gloves, especially designed for real-time
visual performance. Data gloves and sensors are also the
performance tools of S.S.S Sensors Sonics Sights, a
performing trio formed by Cecile Babiole, Laurent
Dailleau, and Atau Tanaka who take laptop performance to
another level by creating the audiovisual worlds by their
movements and gestures.

In order to fully implicate the body in the performance,
visua instruments, data suits, data gloves, and sensors are
used to allow the body of the performer to be more active.
Using this kind of equipment requires technically
demanding set-ups and aso programming skills.
Controlling the performance with gestures and movements
isaso avaluable skill as gestures can limit the whole range
of possible controls available in the software. Another issue
is the meaning of the gestures in the performance. Should
they have a corresponding effect in the visuals ? Without
this kind of correspondence the performer’s actions can
become vague for the audience. In a piano concert, when a
pianist presses the keys, the sound immediately
corresponds to the actions of her fingers. If the pianist
plays faster, the speed of the music accelerates. If this
correspondence were to suddenly disappear, the audience
would immediately think it were a playback. The key
concept in gestura interfaces is rea-time correspondence
between the actions and the results.

| believe that in spite of the new possibilities offered by
digital technologies, the content of the performance should
gtill count the most, and an interesting audiovisual
experience as a whole is worth striving towards, with or
without the involvement of the body. "Classical" video

mixing and processing can offer fascinating insights to the
nature of images. Even though performance is a vita
element in the live context, creating new narratives for
visual culture should be equally important.

E. Public

In cinema the public does not generally have a very
active role, though the experience of watching a movie
cannot be called passive either. In cinema the public does
not participate in the creative process of movie making,
although the viewer can decide which films they watch and
thus choose which directors have more possibilities to get
funding for their work in the future.

In the 60's video artists responded to TV's “one to
many” formula by transforming the signal and creating
video installations, where the viewer formed part of the
work. Video cameras played a central role in these
experiments. In these installations, the viewer became the
protagonist and her body and actions played a central role.
Many installations did not exist without the viewer's
presence. In Bill Viola's video works like Instant Replay
(1972) the viewers' image is captured and presented in two
monitors in the exhibition space. In the first monitor they
see themselves in the present moment and in the other with
seven seconds of delay. These installations were also called
“video environments’, and they paved the way for the
interactive installations of the 90s, in which computer
controls the environment. Virtual reality environments are
perhaps the most immersive experiences for the public.

Messa di Voce, is an installation designed by Golan
Levin and Zachary Liebermann in which several visitors
can interact with the environment simultaneously. The
visitors control the projections by their voice and gestures.
Their gestures can make different shapes and forms, in
bigger and smaller sizes, depending on the volume of their
actions. Therefore, playing with the projections resembles
performing.

How to involve the audience in live cinema
performances ? Many performers use cameras in their
performances which allows the public to become the
protagonist of the projections. Cameras are aso used as
sensors to track motion, which has become more and more
popular lately due to applications like SoftVNS, Isadora or
MAX/MSP/IITTER, which offer objects for tracking. The
idea of the public as the user/performer of the visuals is
atractive one, although the question arises: would the
performance then become an installation ?

IV.CONCLUSION

Once more we are in a stage of audiovisual history
where creators are exploring the possibilities of new
technologies such as computer software. One of the
branches of these explorations is live cinema. | hope that
studying the history of audiovisual traditions can help us
to understand where this creativity stems from, and where
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it might lead us. | have compared the cinema language and
VJIng with that of live cinema and examined elements of
real-time audiovisual performance. | have aso proposed
terminology for elements, such as “presentation time”, in
order to better discuss issues in question. This has been
necessary due to the surprising lack of written material
about real-time laptop performance. Very few books have
been written by date on the subject, which has made the
process of investigation more challenging. It is obvious
that | have just scratched the surface and this text
functions as an introduction for the issues inherent in the
live cinema practice. The term “live cinema’ aso remains
controversial and most possible is a transitional indication
for the field, which still lacks terminology. With this
article | hope to arouse interest towards live cinema, as |
believe that delving deeper into the language of images
and the control of images, is crucia to our society. Many
visua creators who have studied cinema end up creating
live cinema performances, as in this way they can have
direct and fast access to their public, rather than having to
spend years trying to achieve the budget for their first
feature film. Rea-time audiovisua field offers a wide
variety of different approaches, from graphic design to
generative visuals, and it is quite artificial to try to collect
all these practices under the same umbrella, except for the
one common nominator which is “real-time performance”.
Directly from the artist to the public. An ephemera
experience rather than a product. Still, rea-time
audiovisual performanceis acomplex field to dominate, as
it isin essence a multidisciplinary practice. In the apparent
lack of information and formation most creators start from
zero and end up frustrated as they do not know in which
“category” they belong.

Nevertheless, during the recent years more and more
creators have been drawn to live cinema and to explore the
language of rea-time visuals with the help of latest
software developments. Also museums, galleries and

events show a growing interest towards including live
audiovisual performances in their program. Time will tell
if the creators will stand up to the challenge and “take the
bull by the horns” by showing visually empowering works
that will enrich and even revolutionalize the field of
audiovisuals.
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Digital Storytelling: New Forms of Curating Required
A. Boa-Ventura
University of Texas at Austin, Austin, TX, USA

Abstract — Digital storytelling is a grassroots movement
that grew out of Americana roadshows and public
performances by pioneers from the Center for Digital
Storytelling in Berkeley. Their methodology has been
adapted internationally by media organizations that strive to
keep intact original principles embracing an alternative
aesthetics to mainstream media. This paper argues that the
moment has come for media organizations to develop
curating strategies aiming at increasing the visibility of the
current wealth of digital stories. These curating approaches
should be innovative focusing on making sense rather than
weeding out existing material.

Index Terms —  curating, digital literacy, Digital
Storytelling, media education, media literacy, social
inclusion.

|. INTRODUCTION

Since the Center for Digital Storytelling (CDS) was
created in Berkeley, its methodology has been used in
workshops all over the world by media organizations and
other institutions working with social inclusion. These
have interpreted the CDS methodology by reinventing it
and tailoring it to the target communities. This
interpretation fits the anti-hegemonic principles that are
central to the digital storytelling (DS) movement whether
under the original California-based principles or in
derivative international interpretations.

The DS movement proposes an alternative aesthetics to
the canons of mainstream media. Channels of distribution
in DS are alternative and even power-disruptive: DS
organizations not only offer server space for stories, but
provide guidance to publishing on the web, where stories
become available to all.

At present the wealth of existing digital stories online is
as invaluable as it is massive. Practitioners are starting to
express concern over the sustainability of this vast pool of
stories, which are mostly video files and therefore
especially taxing to hosting servers and broadband.
Furthermore, video is, innately, a complex medium to
index.

Making this wealth of stories manageable requires the
design of flexible search features, and of indexation
mechanisms in tune with current trends of folksonomy, in
contrast with a traditional, top-down taxonomy, which
strengthens the centralization of power and a panoptic
model.

Il. THE DIGITAL STORYTELLING MOVEMENT

The original California movement — CDS - was born
from a fusion of roadside Americana, radical theatre, and
new media promoted by Joe Lambert, Nina Mullen and
Dana Atchley. With this genesis, the movement has
necessarily kept a grassroots nature and served as a
channel for community empowerment and social
integration. Daniel Meadows’ interpretation of the CDS
methodology — often with stricter rules (e.g.: duration of
stories) — is arguably the best known expression of the
CDS methodology in Europe. Meadows worked with the
BBC in facilitating the creation of stories by Welsh
communities (Capture Wales).

As mentioned before, CDS proposed an alternative to
mainstream media aesthetics. The rapid succession of
images ‘a la MTV’ was dropped in favor of a low-tech,
more reflective, flow of personally meaningful pictures,
often very simply edited. These basic techniques allow the
non-skilled content producer to truly experience the
ownership over the content produced. At the same time,
the simplicity of the technique enhances the introspective
and reflective nature of the stories that are, in many cases,
emotionally charged.

One of the strengths of the methodology is, as described
above, in the creation process through the demystification
of production techniques. Another potency is the
alternative distribution media outlets offered. While these
channels gained importance in the Nineties - when the
pervasiveness of digital cameras caused a dramatic shift in
the economy of content distribution - the global political
turmoil after 9/11 further reinforced the need for
alternatives to Murdoch’s media empire'. The largest
mainstream media outlets in the US and the UK developed
partisan agendas in alignment with their governments,
which included the support of global warfare[1]. The
merger of some of these media outlets in powerful
monopolies further compromised non-partisan news.
Mainstream media readers, viewers and listeners realized
that “media convergence” could also mean the fusion of
powerful media outlets, and that the diversity of points of
view was seriously threatened.

! At the date of this article’s submission Rupert Murdoch owned Fox
television studios, The New York Post, and was the controlling
shareholder, chairman and director of News Corporation, New York
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Audiences turned to the Internet for a more balanced,
impartial information landscape, increasingly seeking
information in these new platforms[2]. Some are also
embracing this same outlet for publishing original content.
Those are leaving the role of audience and becoming
creators. The DS movement has been giving voice to those
that do not have a voice or that are traditionally ‘soft-
toned’ if not silenced in their hosting cultures, whether
they are immigrant communities, gay communities, or
HIV patients.

I11. LITERACIES AND AUDIENCE

A report of March 2008 by the EU Commission for
Audiovisual and Media Policies defined media literacy
and digital literacy as two distinct things[3]. A
consequence of media convergence, digital literacy would
include some of the dimensions that were lost or not fully
explored in media literacy, such as interactivity.

More recently UNESCO proposed “media education” as
an umbrella concept of which media literacy and digital
literacy would be a part[4]. Divina Frau-Meigs says that
this intricate definition of terms should not take too much
time away from researchers (personal communication,
September 29, 2008). She believes that only a broader,
more inclusive definition will give different countries the
possibility of designing programs around their own
cultural experience.

This author argues that one powerful aspect of digital
literacy — digital storytelling — as long as loyal to the
principles subjacent to its genesis - has always privileged
critical thinking and creativity over digital skills.

The construct of literacy offers some advantages over
that of an audience to look at media impact. It is far easier
to discuss the civic, participatory or creative latent power
of digital literacies than that of critical audiences[5].

As early as the Seventies scholars started looking at
power rather than behavior in the search for media
influence. Stuart Hall used a Gramscian framework based
on hegemony to reverse the question from the customary
‘what do media make people do?” to “how do media
convince people to do nothing about inequitable social
conditions?”[6]

Today, media literacy scholars use the term ’audience’
warily so that they do not alienate cultural and ideological
frameworks. This shift of terminology is more than simply
rhetorical, although we are still far from the day where,
globally, all consumers/ receivers become producers/
creators.

IVV. PRODUCERS AND CONSUMERS

Recent data on Internet participation reveals that only a
small percentage of users are actually creating and
publishing new content. This scenario suggests that the
production and publishing of web content follows the
Pareto principle (also known as the law of the vital few)
whereby 20% of causes produce 80% of all consequences.
In the case at hand, that divide is much larger with only a
very small percentage of users providing content that a
much larger percentage consumes. In a May 2007 report
published by Time[7] entitled “Who’s really participating
in Web 2.0?™:

-0.2% of YouTube visits are of users uploading a video
-0.05% of Google Video visits are of users involved in
uploading videos

-0.16% of Flickr visits are of users posting photos.

These numbers seem to suggest that although some
Internet users have created content, the majority are still
only consuming it.

V. COMMUNITY EMPOWERMENT?

According to Paul Ricoeur, a community may, through
imaginative work, frame a story of itself which may be
strong enough to sustain and maybe even lead the
community’s agenda in the world[8]. By re-describing the
world, storytelling and retelling can mobilize a
community.

The idea of community has deserved many definitions.
The first clear sociological definition of community
emerged in 1915 when C. J. Galpin referred to a
delineation of rural communities in terms of the trade and
service areas surrounding a central village[9]. Once the
term entered the sociological domain many definitions
quickly followed. Some focused on the importance of
place such as Willmott’s work which revolved around
territorial community, emphasizing the importance of
place[10]. Others looked at shared interests, which may be
loosely defined or intrinsic characteristics such as religion,
sexual orientation, or ethnicity. Paul Hoggett[11] stresses
the importance that the sociology of identity had in the
conceptual redefinition of community as non-place
aggregations. The author goes on to note that these
‘intentional communities’ are core to modern life.

For Peter Willmott[10] a community may also stem out
of attachment, as not all communities of place or interest
may share a collective identity.

Other authors such as Anthony P. Cohen[12] focused on
similarity and difference of a community — what makes
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members belong to a certain community also distinguishes
them from other communities.

lan Beeson and Clodagh Miskelly[13] used a
framework of Actor-Network Theory to analyze the
claims by both the CDS and the Welsh offshoot that their
DS methodologies create community. Beeson and
Miskelly argue that at present, although the stories are
skilful accomplishments and may continue to have
significance in the lives of those who produced them,
there is a gap between the first person accounts and the
community realm. Dissolving the network compromises
continuity and community creation.

In spite of this word of caution it seems undisputable
that DS is playing a positive role in the cultural integration
and social inclusion of minority groups of ethnic or
national basis. While countries like France and the UK
have long had streams of immigrants, others are facing
this situation for the first time. For example: in 1999
Portugal hosted only 127 migrants with legal status from
Ukraine. As of January 2006, the 150,000 Ukrainians were
working in Portugal (not including those working
illegally)[14].

V. TRENDSIN DS

What follows is by no means an exhaustive list of trends
in the field of digital storytelling. They include both
emerging practices and technological developments that
are permeating the DS field. The trends identified are not
mutually exclusive.

This author believes that some of these emerging
projects may inform or at least suggest alternative ways of
curating the vast amount of digital stories available today
on the web. They can do this by grounding the telling
process in a particular construct — e.g. ‘place’ - or by
advocating the use of tools for collaboration and sharing.

A. Location-Aware Technologies

The wide spread of locative (or GPS-based)
technologies opens endless possibilities in DS. Notably in
cases such as local communities, immigrant groups and
diasporas, ‘place’ is core to individual recollection and
collective memories.

In “Storymapping” the CDS used GoogleEarth to tell
the story of a community living in a poor urban area of
Houston — the Third Ward (Fig. 1). The stories are told by
residents in those areas[15]. Selecting a geotag brings up a
story told by a local.

B. Graphic Abstractions

In some cases, the reference to place enabled by the use
of GPS leads to graphs — pictorial abstractions - of
personal narratives. Japanese Koichi Mori tracked the
area around the Ura Yabitsu Lake in Japan and composed
the resulting GPS map with one of his heart beat (Fig. 2).
To that extent, this is the story of a trip experience - the
intensity of the physical activity at each moment of the
trip[16].

Fig.1 Screenshot of ‘Storymapping’. Courtesy of the Center
for Digital Storytelling Storymapping Project.
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Fig.2 GPS drawing of a bicycle path around the Ura Yabitsu
Lake in Japan (black line) juxtaposed with the graph of the
biker’s heart rate during the ride (red line). Author: Koichi Mori.
Source: www.gpsdrawing.com. Courtesy of Jeremy Wood.

C. Technologies of Embodiment

3D worlds such as Second Life (SL), which contrary to
video games have no scripted storylines, are starting to
place interesting challenges for digital storytelling. In the
panel that this author co-organized with Joe Lambert in SL
on May 17 2008 on storytelling in virtual environments,
speakers represented a vast spectrum of approaches: from
stories on the flat web to virtual performances, and
interactive narratives using virtual agents.

There are several role-playing sims in SL where clothes,
objects, and both verbal and non-verbal language must
mimic a different era.

However, there are also other explorations of
storytelling in SL that are far more groundbreaking than
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traditional role-playing, such as the 2007 project by Jerry
Paffendorf and  Christian = Westbrook:  “Destroy
Television”, a multi-media mixed-reality “lifelogging” or
“lifecasting” installation. The event was the result of the
longest data logging process in SL: an avatar’s movements
and gaze in SL were controlled by whoever logged into
her website http://destroytv.com/. The avatar takes an in-
world snapshot every 30 seconds and sends it to a Flickr
page, in what one could call a user-controlled photo
documentary on SL. The exploration of the relationship
between lifelogging and storytelling is not new but the
vicarious collective experience through an avatar is.

The potential for embodiment in non-scripted 3D
worlds (in other words: environments that are not video
games) offers a new type of setting for storytelling where
out-of-the-body  and/or  vicarious and collective
experiences are possible.

D. Crowdsourcing and Folksonomy

World agencies such as News Corp and BBC are urging
the industry to see the potential in the new media
platforms: “Right now there are more than 300 million
people around the world watching video content online.
It’s a fundamental shift that completely democratizes our
business”[17].

Newspapers are considering not only writing using the
new tools but also drawing their constituencies to
participate in the process of content creation. Though in
some cases that participation is open to no more than blog
posts in reaction to a story published by newspapers’ staff,
other newspapers — maybe not surprisingly small, local
newspapers — are inviting their audience to become
newspaper’s content producers. These media outlets often
offer features for collective tagging and indexing, public
commentary and linking to other related stories.

E. The Grid and Other Large Datasets

Academics are now starting to discuss how to use large
datasets, that have previously been the domain of the exact
sciences, in the Humanities and Social Sciences. In the US
these large databases are available to a number of
universities under a conduit labeled TeraGrid. In Europe, a
similar network linking universities exists in connection
with advanced technological poles, most notably the
CERN in Switzerland.

In May 2008, the Next Media Microsoft Research group
launched an application that runs one of these large
datasets - the galaxy system — while offering simple
scripting and animation tools (Fig. 3) that can be used to
tell stories[18]. During HASTAC Il (UClrvine, May 22-
24, 2008) Curtis Wong (Microsoft Next Media Research

Group) showed a story produced by a 6 year old boy,
simply using the program’s audio recording and animation
features.

Fig.3  Screenshot of WorldWideTelescope © Microsoft
Corporation 2008 All rights reserved. Courtesy of the Microsoft
Next Media Research Group.

V1. INNOVATIVE FORMS OF CURATING

The same way that the digital arts fought for different
approaches to curating models that questioned established
canons, the same should be true for curating models for
DS. The rebellion against a hegemonic model of content
production that is inherent to DS should be matched by an
equally subversive curating system.

Ever since Theodore Roszak’s word of caution against a
technocratic society that deflects democracy, many other
authors have questioned the adequacy of a certain
hegemonic scientific discourse to describe social
areas[19].

Whether closer to Roszak’s counter-cultural critique of
technology or Foucault’s emphasis on control[20] many
scholars debate certain canons of classification, and
‘value” (e.g.: in the artistic field). Manuel DeLanda, for
example, defends meshworks over networks for their
decentralization and non- homogenization[21] and like
Deleuze, demotes features like resemblance, identity,
analogy, and opposition as the basis for any classification
system[22]. In the early Nineties, digital artists working
with a medium that was not recognized by the artistic
canons rebelled against current standards and practice of
curatorship and simply ignored them or proposed new
ones. Rhizome is a well known online community of
digital artists that was a result of that movement.

In the European network of DS meeting during the
Mediad[ME] conference in Media Literacy, several
organizations present announced that they were starting to
work with, or moving headquarters to, local universities
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(e.g.: the European “Digi-tales” digital storytelling project,
UK). Reasons mentioned were the lack of continuation of
the projects, the problems resulting from a ‘parachuting’
approach where practitioners ‘land’ in the middle of a
community, work with it for the duration of the workshops
but do not have the time or resources to follow up.
Practitioners also expressed their concern with the fact
that the richness of stories created might be lost for lack of
a research agenda or the establishment of semantically
meaningful connections within the material produced.

How can this work of DS continue to be conducted in a
sustainable way, while respecting the personal
engagement that is core to the DS movement?

The author proposes an examination of the relative ratio
of producers and consumers of non mainstream content
and a look at ways to promote visibility and search
flexibility that go against the canons of traditional
curatorship.

B. Promoting visibility and search flexibility

While the true richness of the methodology resides in
the personal growth that living the process of telling a
story enables, the reality of the disproportion between
authors and consumers suggests that searching and
tracking these stories is also an important task. Stories
produced by these alternative channels should be made
visible and searchable. Although these are characteristic of
curating, the core principles of DS suggest innovation of
approaches, much the same way that about a decade ago
groups like Rhizome proposed new forms of curating in
digital arts.

The methodology advocated by the California group is
very introspective (and even cathartic, when community-
driven). It often requires high emotional involvement with
the piece. The respect for the individual is of utmost
importance as is illustrated in the following:

1) the story is published — on the web — if and only if the
author agrees with it; this is not a traditional ‘release’
/ copyright process nor does the decision need to be
made a priori. At the end of the workshop, the author
decides whether she wants it public or not; the
pressure from the team leading the process is to have
a finished product, not to make it public;

2) during the creation process, there may be moments of
peer review - depending on the situation and/or group.
The California group uses several strategies to keep
the ownership intact, which are announced as simples
games rules — e.g. to suggest a different approach to a
story, the feedback provider starts that suggestion
with “if it were my story”.

In sum, at this stage when we are far from doing a
complete shift from content consumers to content creators,
we must conceive of ways in which we can use the wealth
of content being generated. In the particular case of digital
stories, we should be developing agendas for a betters use,
search, and, indexation of stories. Some of these may
require standards that should also be discussed. These
agendas can only, to some extent, be part of the workshop
methodology. Moreover, organizations should be
gathering efforts to assign resources for the development
of truly innovative curating strategies. These should differ
from traditional curating values of ‘quality’ and be
discussed by practitioners and scholars. It is important that
educators, policy regulators and community leadership
organizations can find, trace, and make meaningful
connections among the materials that are available online
today.

What follows [Figs. 4-5] is the description of interfaces
with different solutions for promoting search and visibility
of material. While these are two aspects of curating, the
author wishes to stress that not all these organizations
would consider that to the purpose of the portal. Joe
Lambert (personal communication, Den Haag, May 30,
2008) said that in his opinion informal networking,
referral and word of mouth were the ways that he thinks
these stories should circulate and be made visible.

The organizations are CDS (Fig. 4) and the European
Cultural Foundation (Fig. 5).

In Stories for Change (Fig. 4) a combination of social
network and chronological order of production drives the
visibility. Though there is a solid infra-structure including
a form where story author can write tags, organization,
and other information, it is nevertheless the list of stories
and the possibility of commenting that drives the process.
Categories were determined top-down by the CDS team -
but are open enough to be very flexible. Still, they provide
a first level of triage. However, since the author can feely
assign tags, the user can request to see all the stories with,
e.g., the ‘bike” tag. This is a bottom-up type of
classification: typically, a folksonomy.

By contrast, the portal for Strangerfestival — a youth
film festival in Amsterdam promoted by the European
Cultural Foundation - has a more sophisticated and highly
dynamic home page. In fact the engine is so sophisticated
that stories are necessarily categorized before being added
to the site. Switching stories’ categories or adding them is
far more complex and time consuming than in the case of
Stories for Change. Therefore, the classification is a top-
down process in this case, though search offers great
flexibility.
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Fig.4. Screenshot of Stories for Change. Courtesy of the
Center for Digital Storytelling.

Fig.5.  Screenshot of Strangerfestival.com. Courtesy of the
European Cultural Foundation.

BBC has created what is arguably the world's largest
archive of digital stories. These stories are mostly in the
BBC Telling Lives and the BBC Capture Wales websites.
Visibility and search models differ in these two sites and
vary between sub-sections in ‘Telling Lives”. In “Capture
Wales” users can use geographic criteria, while in Telling
Lives, most stories are associated with two e-forms - one
to “send a friend” (similar to those used in commercial
sites) and another one for comments.

The three interfaces offer features that are meaningful to
the different purposes served: ‘Stories for change’ fosters
a network, while ‘StrangerFestival’ showcases an event (a
youth film festival), and both BBC portals - “Capture
Wales’ and ‘Telling Lives’ are mostly archives of past
stories.

‘Stories for Change’ aims at identifying and expanding
the network of DS workshop facilitators and
organizations. The site is strongly web 2.0 driven, while
offering a pool of curricula and other resources. Of all the
sites discussed, Strangerfestival is the only case where

stories are created by a specific age group. This may
explain the preference for a dynamic, Flash-based area
where stories are grouped according to categories. This
graphically sophisticated look does have its price: editing
the dynamic section of the site is not an easy matter a and
cannot be done by the users. Finally, the BBC digital
storytelling sites are mostly archives. Therefore, search
features are rich and flexible. The BBC workshops had a
strong geographic base translated into the map features in,
e.g. Capture Wales. Telling Lives a more recent project
incorporates some web 2.0 features but does not explore
social tagging (and, with it, a folksonomy of digital
stories) to the extent that Stories for Change does.

VIl. CONCLUSIONS

The true wealth of the DS movement is the personal
engagement during content creation and distribution. It
cannot be explained, lectured about, or much less made
visible on the web. It is a process of personal growth,
often highly emotional. This principle is core to the DS
movement and may at a first glance be at odds with any
attempt to curate the invaluable wealth of digital stories
existing today on the web.

On the other hand, practitioners and scholars are
expressing concern over features of these networks such
as how sustainable, manageable, and searchable they are.
Furthermore, emerging trends in technology and practice
suggest latent possibilities in the juxtaposition of layers of
meaning onto the flat web (where stories are mostly
represented today).

Place, collaboration, large datasets, pictorial depictions
of storytelling, and embodiment all these are trends with a
wealth of possibilities in the DS movement. These current
trends in DS may be pointing the way and suggesting
innovative approaches to curating digital stories by
displaying creative solutions for stories visibility and
retrieval. There seems to be a negotiation between
sophisticated look — often entailing technologies such as
Flash that are not very Web 2.0 friendly — and openness.

In any case, and as it should be clear from section VII,
infrastructures for sustainability may require negotiation
as they cannot typically rely solely on personal efforts.
Media organizations should consider including in their
fundraising agendas financial aid to develop sophisticated
web-based portals with flexible solutions for indexation
and search. Technologies may go from software for data
matching and mining to the integration of web 2.0, which
requires the allocation of considerable resources for
maintenance. Top-down processes should be reduced to a
minimum due to the necessary constraints such as
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conformity to standards (web accessibility or field
description). Content-relevant features such as suggesting
meaningful links between stories and tagging should have
a social basis and therefore, be driven by a
social/participatory media (web 2.0) agenda. When
designed this way, curating models will be faithful to the
DST agenda of subverting canons and of social
engagement. Any curating effort should focus on making
stories surface rather than weeding them out.
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Abstract — Este artigo assume a Danc¢a Telematica
como um reflexo estético da Era da Informacio. A luz das
Ciéncias Cognitivas pela Perspectiva do Embodied e
estudos da Cultura Digital, é realizada uma anéalise de
algumas obras com o objetivo de mostrar as mudancas
perceptivas e sensério-motoras no corpo de um dancarino
em virtude das demandas requeridas neste contexto da
telematica. Nossa argumentacio é que o ciberespaco possui
uma légica organizativa propria e, portanto, a implicacio
da danca com a Internet nio se limita a uma utilizacao
meramente para transmissdo de registro de danca (cénica,
audiovisual, etc.), mas possibilita uma nova configurcio de
danca.

Palavras-chave — Danga, Artes, Telematica, Ciéncias
Cognitivas, Telecomunicacio, Processamento de Imagem
Digital, Interfaces de Usuarios.

|. INTRODUCAO

Este artigo tem como intuito refletir sobre a
investigacao, 0 processo e a criacd em danca telemética
gue eu venho desenvolvendo desde 2005 junto ao grupo ce
pesquisa que coordeno e em parceria com experts das &ess
de audiovisual, mUsica eletroactistica, computacdo e
sistema de redes’. Meu objetivo neste campo de pesquisa é
desenvolver einvestigar configuracfes de danca
especificamente criadas para a Cultura Digital. A aluz das
teorias que fundamentam minha pesquisa— Teoriada
Evolucgdo, Ciéncias Cognitivas e Estudos da Cultura
Digital —, considero todos os elementos do sistema,
inclusive o proprio sistema, inevitavelmente implicados
no contexto cultural ao qual pertencem. Sendo assim,
assumo que adanca estdimpregnada por esta Cultura
Digital promovendo configuracdes estéticas especificas.

1Alguns dos parceiros dessa pesquisa: Rede Nacional de
Ensino e Pesquisa (www.rnp.br), sob direcdo do Dr. Nelson
Simdes, institui¢do responsavel pelo gerenciamento e
desenvolvimento da Internet académica brasileira;
Laboratorio de Video Digital (LaViD), da Universidade
Federal da Paraiba, coordenado pelo Dr. Guido Lemos,
desenvolve pesquisas sobre a transmissdo de imagem digital
em alta resolu¢do dentre outras; Centro de Processamanto de
Dados da UFBA, Divisdo de Suporte, coordenada pelo Ms.
Luiz Claudio Mendonga, ¢ Divisdo de Projetos, Coordenda
pela Ms. Claudete Alves.

A complexidade desta cultura intensificada na metade do
século XX, e em exponencial crescimento, promoveu a
gueda da representacdo [1] [2] dando espago agora paraum
mundo apresentado, manipulado e discutido como cédigo,
como informagdo [1]. A implicagdo mdtua entre os
elementos do mundo com a Cultura Digital propiciou
outros tipos de relacdo e contagio entre sistemas organicos
e sistemas artificiais. Neste novo contexto o corpo pdde
ser coabitado por dispositivos biocompativeis, tais como
0ss0s, 0rgdos artificiais e sangue sintético; o corpo passa a
“ceder” sua pele para cultivo externo e suas cdulas
embrionarias para clonagem; o corpo agora pode ser gerido
por inseminagéo artificial ou fora do Gtero materno; o
movimento do corpo torna-se digitos pelo motion capture;
0 corpo transforma-se entdo em sintese numérica. Estes e
varios outros acontecimentos surgiram gracas aos
conhecimentos e tecnologias surgidos na
contemporaneidade. Neste tempo da desova da Cultura
Digital, que para o professor de Arte-midia Lev Manovich
€ 0 cruzamento entre o cinema e a informética [3], o corpo
tem sido revisitado e redimensionado, levantando-se
inéditos ou re-colocando antigos questionamentos. Meu
interesse neste artigo € discutir sobre a danca realizada no
ciberespaco, especificamente sobre a danca telemética, por
meio de uma epistemologia fundamentada principal mente
na Perspectiva do Embodied [4].

Na danga telematica dangarinos interagem estando em
ambientes remotos, quer dizer, espagos geograficamente
distintos, e em tempo real (Fig.1).

Fig. 1. Asduas dangarinas
atuam na cidade denominada
Ponto 1 (neste caso,
Brasilia/Brasil), e o
dangarino est4 no ponto 2
(Salvador/Brasil). A foto
mostra o interesse em
explorar competéncias que
sd0 do ciberespaco, ou sgja,
na nossa realidade fisica o
dancarino ndo poderia estar
suspenso desta forma no teto.
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Na pesquisa que redlizo, pretendo que o nivel de interacdo
com esse contexto das tel ecomuni cagdes sgja efetivo, cuja
utilizacdo esteja na articulagdo com o0s conceitos
especificos do ciberespaco. Sendo assim, o intuito ndo é
utilizar arede como umaferramenta de transmissdo de uma
dancacriada para os outros meios (teatro, TV, video etc.).
O objetivo € descobrir configuractes especificas de danca
realizada a partir das condi¢fes e da 16gica operante do
ciberespaco. Do ponto de vista do dancarino, portanto,
tratarse de estar em didlogo com um partner virtual, um
avatar digital, um parceiro sintético de luz. Ele ndo tem
cheiro, volume, sombra, ruido, ou outras caracteristicas ce
um companheiro do ambiente tradicional cénico. Além
disso, as reagbes a0 movimento do outro contam com um
delay (atraso datransmissdo dainformagdo) que oscila entre
1,15 &2 segundos quando em bandalarga.

Fig. 2. A interagdo entre dois dancarinos localizados nos
ambientes remotos, pontos 1 e 2. Natela ao fundo percebe-se
a imagem da videocenografia manipulada pelo Isadora.

Para que o corpo do dancarino apreenda essa
configuracdo especifica de danca € necessario que no
processo de criag0  a estrutura técnica (sistema de rede ce
transmissdo, captura e processamento de imagem,
posicionamento e movimentacdo de camera etc.) estga
montada. Essa organizacdo € importante também para
possibilitar o desenvolvimento e amadurecimento do
trabalho cooperativo entre os experts. Este procedimento
concreto da ambientacdo e da interdiciplinariedade das areas
sd0 necessarios para 0 bom resultado da obra, pois os
dispositivos tecnol 6gicos poderdo ampliar ou restringir o
movimento, portanto a atuacdo conjunta entre os artistas e
técnicos é de extrema relevancia para a construcao da obra.

Vale ressaltar que as ponderagdes acima sdo especificas
da forma como tenho pesquisado a danga telematica.
Entretanto, existem artistas que atuam nessa campo, mas,
de acordo com o que investigamos, sem o intuito de

pesquisar a interagdo entre os corpos como a apresentada
neste artigo. Para estes, tais como ADAPT (Estados
Unidos), Companhie in Space (Australia), Corpos
Informaticos (Brasil), dentre outros, o interesse esta na
simultaneidade da informagao através da sobreposi¢do ou
pareagdo da imagem e ndo na interagdo das movimentag¢des
dos dangarinos. O interesse na minha pesquisa ¢ descobrir
como um corpo pode reagir ao movimento do outro
estando cada um em um ambiente distinto
geograficamente e levando em consideracéo a estética da
danga.

Portanto, este artigo abordar essa investigacdo que
realizo ha 3 anos com o Grupo de Pesquisa Poética
Tecnolégica na Danga, no qual participam dancarinos
profissionais, alunos de graduacdo, mestrado e extensdo ca
Universidade Federal da Bahia. Contando com uma
metodol ogia de experimentacdo e andlise articuladas com as
teorias que estudamos, temos realizado uma série e
experimentos que nos servem para testar artisticamente as
hipbteses |evantadas durante as investigacoes e reflexfes. A
articulacdo teoria-prética é de grande importancia, pois,
considerando tratar-se de uma configuracdo praticamente
inédita de danca, essa estratégia metodol 6gica empregada
parece oportuna para o desenvolvimento e definicdo e
alguns resultados. Desta forma, € importante enfatizar que
0s experimentos e os resultados obtidos fazem parte de
uma pesquisa sistemética de experimentacBes e analises
fundamentas na teoria e que estdo em constante discussio
COm NOssos pares seja por meio de artigos, relatérios,
exibicdes ou debates.

I1. ABORDAGEM CONCEITUAL

A Cultura Digital ndo se configura como um depdésito
de dispositivos tecnol 6gicos, mas refere-se a um contexto
configurado por outras formas de pensamento,
conhecimento e pressupostos que estruturam tanto a
construcdo desses artefatos como a leitura e significacdo de
mundo e de individuo que possuimos na atualidade. Sendo
assim, o interesse da minha pesquisa estd em construir
uma danca implicada nesses pensamentos que emergiram
na contexto da Cultura Digital e ndo apenas no uso de suas
ferramentas como utensilios facilitadores e/ou decorativos.

Vale ressaltar que contexto é considerado aqui como
sendo processual, ou seja, NOSSO Meio, seus elementos e
nés mesmos, somos compreendidos em um fluxo de
transformagdo constante. Mas, além dessas mudancas
continuas, o0 meio conta também com partes que se
estabilizam, pois, se assim ndo fosse, se tudo apenas s
modificasse, nada existiria. Portanto, meu interesse volta
se para as possiveis diferencas de organizacdo e
conseqliéncias que as novas tecnologias trouxeram para a

Page 100



ARTECH 2008, 4th International Conference on Digital Arts, 7- 8 November, Portuguese Catholic University, Porto

danca e as configuragdes que se estabilizam em virtude
dessaimplicagdo do individuo/da obra com o meio.

Os pressupostos [5] para essa pesquisa partem do
seguinte entendimento de ser humano e de mundo e que
esto fundamentados na Teoria da Evolugdo, na Perspectiva
do Embodied e nos Estudas da Cultura Digital:

e Cérebro e mente, corpo e cabega, sdo indissociaveis,
bem como emocdo e razdo sdo implicadas. Com isto,
assumimos que a parceria entre a area da danca, ca
computacdo e dos sistemas de rede propicia uma mudanca
sinestésica e conceitual em todos os envolvidos. Desta
forma, tanto a corporalidade do dancarino recebe as
implicacdes de todos os sistemas mateméticos, 10gicos e
computacionais criados para a configuracdo da danca
telemética, bem como, os especilistas da tecnologia
(computacéo e sistemas de rede) também ganham novos
conhecimentos para 0 amadurecimento de suas proposi¢oes
em virtude dessa experiéncia no campo das artes do corpo.

¢ Oindividuo esta implicado no seu ambiente, sendo
assim o uso da Internet como novo espaco para criagdo e
danca ndo é tomado como uma ferramenta de transmissao
de registros de danca, ou sgja, obras realizadas para outros
meios (cénicos, audioviduais). O ciberespaco € explorado
em sua prépriaforma de configuracdo técnica e conceitual.
Desta forma, assumimos que o0 ciberespaco € um contexto
com uma loégica prépria, um meio com suas
especificidades;

e A implicagdo entre o ser humano e seu meio ocorre
porgue a percepcdo do individuo opera de acordo com as
informagBes com as quais lida, condicionando assim o
mundo que ele pode descrever. Considerando que vivemos
neste meio e que cotidianamente estamos implicados com
os artefatos da Cultura Digital, nossa percepc¢ao de tempo e
espaco, por exemplo, fatores importantes para o campo ca
danca, promovem novos questionamentos e novos
pressupostos. Dancar contando com o delay (retardamento
existente na transmisséo de informacdo pela infovia)
irrompe novas corpordidades, formas inéditas do individuo
perceber o ambiente e agir nele. Desta forma, verificamos
gue hd uma efetiva alteracdo no aparato perceptivo e
sensorio-motor do dangarino e, entdo, podemos assumir
gue as informagdes estdo no corpo (aparato perceptivo,
sensério-motor) e também no mundo (artefatos
tecnologicos) e conformam-se como insténcias
interligadas, por isso h4 comunicacdo entre o dentro e o
fora do corpo. Portanto, se for compreendido que os
produtos criados pela humanidade e colocados ho mundo
modificam a forma como o préprio ser humano passa a
compreender , refletir e agir nesse mundo, logo podemos
considerar que natureza e cultura ndo estdo separadas, ao
contrario, sdo imbricadas uma na outra;

* O ser humano e sua cogni¢do devem ser tratados
entdo como processos culturais, ndo sendo mais possivel
acreditar na cultura como sendo algo que o individuo
produz e colocaem um mundo j& estabel ecido antes dela ou
a sua espera. O ciberespaco foi possivel pela competéncia
evolutiva que o homem atingiu e conseguiu elaborar.
Como um meio proprio com suas estruturas e
funciomaneto especificos, o ciberespaco propiciou formas
inéditas para acessarmos 0 mundo e seus produtos, seus
conhecimentos, seus seres etc. Tal inovacdo promoveu
outras possibilidades de manifestacdes, dentre elas a da
danca telemética na &rea das Artes. No fluxo continuo da
evolugdo, o ciberespaco, por suas vez, promovera outras
percepcdes de mundo propiciando assim outros inventos.
Portanto, o0 homem e seus artefatos estdo em constante
troca, sendo produto e produtor um do outro;

» N&o ha como separar a informacdo do seu suporte, da
sua midia. Desta forma, um corpo que danca no
ciberespaco ja é um outro corpo, diferente daquele existente
no espago cénico. Tal presuposto, se admitido, deve ser
explorado em todas as insténcias. A danca telemética
portanto ganha uma configuragdo propria, diferenciando-se
corporalmente, conceitualmente e esteticamente das dancas
realizadas para outros contextos,

+ As argumentagfes expostas demonstram que,
tratando-se de um processo evolutivo, o mundo e seus
elementos estdo em co-dependéncia e co-evolugdo.

Minhas investigagdes sobre aimplicacdo da danca com a
Cultura Digital partem da fundamentacdo trazida pelos
conceitos acima apontados. Através desse entendimento,
assumo agui que as corporalidades sdo inevitavelmente
construidas a partir das constantes negociagcBes
estabelecidas com 0 meio. N&o existe um corpo pronto,
mas sempre em construgdo. A possibilidade de realizar
experimentos teleméti cos col ocara portanto, novos desafios
perceptuais. Trata-se de uma outra organizacdo oue
modifica questBes de tempo e de espaco, e que questiona o
conceito de presenca e auséncia, pois hoje percebe-se que a
complexidade das relages via telecomunicagdo instaura
uma outra possibilidade de compreender o sentido de estar
presente. Estes sGo apenas alguns pontos perturbatorios
surgidos com o ciberespago, mas existem muitos outros.
O importante que verificamos nessa pesguisa € que essa
outra forma de organizacdo traz uma série de modificactes
a0 mundo e seus habitantes.

I11. O EXPERIMENTO

Experimento A

O espetacul o conta com ainteracdo em tempo real entre
trés cidades de um mesmo pais. duas com dangarinos e, na
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terceira, com o grupo de musica eletroacistica. Através e
transmiss@o em alta definagdo (HDTV — high definition
television) os dados eram enviados através da Internet
conectando os trés pontos de forma especifica. Além
interligac8o entre as cidades, a obra era apresentada na
Internet com acesso irrestrito.

Fig. 3. Arquitetura da rede entre os trés locais remotos.

Considerando minha atuag@o como artista e pesquisadora
académica, a obra serviu de objeto de estudo para uma
investigacdo pratica das implicacBes que ocorrem no corpo
do dancarino quando este é colocado em um contexto com
mediacdo tecnol 6gica e, neste caso, no ciberespago.

Como mencionado anteriormente, 0 processo de criagdo,
desdeo inicio, precisa que o corpo seja criado em parceria
com aimagem e com a arquitetura da rede, e um ndo pode
funcionar sem o outro. Sendo assim, todo o percurso ce
desenvolvimento do trabalho foi efetuado em ambientes
remotos (duas salas distintas).

No caso do Experimento A, 0 espago cénico do Ponto 1
funcionou como um estidio pois contava com dois
ambientes: um com fundo branco (grande tela para
retroprojecdo), na qual eram projetadas imagens e
videocenografia, e outro com fundo negro configurando o
gue denomindvamos “ambiente sensivel”. Tanto a
videocenografia como o ambiente sensivel eram produzidos
pelo software Isadora utilizado para o processamento ca
imagem em tempo real antes de ser enviada ao outro
ponto. Com este sistema as imagens dos dancarinos no
ambiente sensivel poderiam, por exemplo, aparecer com
mascaras de preenchimento apresentando a imagem do
dancarino de forma diferenciada (Fig.4).

O ambiente sensivel portanto possibilitava a mediacéo
entre o corpo e a imagem por meio de dispositivos
sensiveis. cameras de video, sensores de movimento,
mousg, etc. O software | sadora funciona através de patches,
gue sdo programacdes pré-elaboradas que executam a acéo
no ato da cena pelo acionamento de um dos dispositivos
sensiveis. Para a perfeita funcionalidade desse sistema €&

necessario uma interdependéncia entre a imagem, a
iluminagdo, a cenografia, o figurino e os dangarinos. Por
exemplo, no caso do patch com Luminance Key utlizado
em uma das cenas, qualquer mudanca de luminosidade e/ou
de cor alterava o resultado final esperado.

Fig. 4. Os dancarinos do Ponto 1 com processamento de
imagem pelo Isadora, recebendo mascaras de letras.

Por uma quest&o de organizacdo e seguranca tanto pela
sensibilidade do ambiente como pela quantidade de
equipamentos utilizados, preferimos ndo ter publico neste
ambiente. As imagens capturadas no Ponto 1 pela cBmera
HDTV e decodificadas por um dispositivo chamado
Tandeberg, eram transmitidas e projetadas em uma grande
tela no Ponto 2. Para que os dancarinos no Ponto 1
pudessem acompanhar e orientar seus movimentos em
relacdo aos partners remotos, eles recebiam as imagens
capturadas no Ponto 2 em 3 monitores e/ou telas
denominadas telas-guia. As imagens chegavam com um
delay de 1, 15 segundos e eram dispostas nas duas laterais
do ambiente e frontalmente.

As telas-guia foram um dos pontos interessantes ce
andlise daobra e da pesquisa em questdo. Dois fatores sdo
relevantes e merecem atencdo: a) os dancarinos tinham
como orientacdo espacial a sua prépria imagem dancando
com o partner virtual remoto, ou seja, ele proprio tornava
se também virtual e seu acionamento sensorio-motor partia
de ver-se dancando com outro; e b) o espago ganhava uma
nova configuracdo na qual a tridimensionalidade ea
fragmentada e replicada em trés espacos bidimensionais.

O delay também ofereceu uma oportunidade para
escrutinio, pois necessitou uma grande pesquisa corporal
para que os dancarinos pudessem aprender como resolver as
situacdes de interacdo com o outro nessa nova configuracéo
de tempo. Desta forma, percebemos como a daca
telemética promove novas igni¢cdes corporais por impor
uma outra concepcao de espaco e de tempo.

No ponto 2 havia uma configuragdo bem distinta.
Existia publico e eles contavam com aimagem do Ponto 1
em umatelade 6 metros de largura localizada no fundo do
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palco. Além desta, existiam outras duas telas de projecéo
nas laterais: uma com a imagem dos misicos alocados na
terceira cidade e, a outra tela, com imagens do proprio
ambiente produzindo efeitos de multiplicagdo daimagem e
captura de detalhes que eram hiperdimensionados. Este
aspecto de super-close daimagem foi um dos desafios para
os dancarinos ultrapassar encontrando outras estratégias
para o relacionamento. Um exemplo é a imagem da
dancarina do Ponto 1 que é aumentada até permanecer no
enquadramento apenas sua mao em movimentos ritmados e
entrecortados. Esse padrdo de movimento da méo é
repassado para o corpo dadancgarina no Ponto 2.

E importante ressaltar a relacdo direta da cAmera com 0s
dancarinos, a qual torna-se 0 elemento-chave de ligacéo
entre os dancgarinos de cada ponto, bem como com o
publico. Tal fato corrobora com a afirmacéo dada
anteriormente sobre a necessidade de um trabalho coeso
entre todos os envolvidos.

Experimento B

Novos experimentos foram realizados procurando
aprofundar algum dos aspectos do que j4 havia sido
realizado. No que diz respeito aparte corporal, as pesquisas
de movimento resultaram em novas possibilidades ce
relacéo dacmera e do corpo tais como o0 uso do primeiro
plano muito préximo da cAmera criando uma énfase nas
camadas de imagem entre as telas e 0s dancarinos.

Fig. 5. Camadas de imagem: videocenografia, dancarinos
no Ponto 1 longe e préximo da camera que esta invertida, e
dancarina no Ponto 2 em interagao.

No caso do experimento B a configuracdo dos dois
pontos de danca foi igual, entretanto, os masicos foram
colocados também nesses dois ambientes com o objetivo
de compor a trilha sonora da obra através de sons gerados

em locais remotos. Além disso, no Ponto 2 passamos a
utilizar duas telas de projegdo: a principal com a imagem
do Ponto 1 e, na lateral, com a imagem que estava sendo
disponibilizada na Internet. Isto porque percebemos a
impotancia do ponto de vista composicional de criar 2
obras ao mesmo tempo. Existe uma danca que ocorre no
teatro e é realizada a partir darelagdo do dangarino com a
imagem do seu partner remoto. Existe uma outra obra
pensada especificamente para a criagdo compostas entre 0os
dois pontos e que pode ser assistida na Internet. N&o se
trata de um recorte da obra cénica e sim de uma criacdo
especifica para a Internet que possui um campo e
visualizagdo pequeno, que a resolucdo da imagem
dependente do hardware do usuario, que 0 ponto de vista ca
cémera ndo é necessariamente a forma como o membro do
publico contempla o trabalho no Ponto 2, etc. Além disso,
nesse experimento uma outra imagem foi projetada no
ambiente detalhando aspectos que eram capturados durante a
obra

Experimento C

Participel do experimento C como convidadae, portanto,
contando com uma outra proposta de interacdo e e
estética. Diferente do que tenho enfatizado neste artigo
como meu interesse — a efetiva relacdo de corporeidade
entre os dancarinos -, nesta obra a proposta privilegiava a
discussdo sobre 0 tema em conjunto. Tal atitude deve-se a0
fato de termos como temética a Declaraco dos Direitos
Humanos. Considerando que a obra foi realizada entre 3
paises de 3 continentes (e situagdo scio-econdmica)
diferentes, o intuito era transmitir essas distintas
abordagens sobre um documento considerado universal.
Entretando, ndo havia interesse que um corpo “dancasse
com o outro”. Asimagens eram aocadas em um ambiente
gréfico que construia a imagem para a Internet. Muitas
vezes era possivel perceber o0 mesmo dancarino
multiplicado vérias vezes em um mesmo momento. O
resultado entéo foi a simultaneidade de trés dancgarinos
remotos dan¢ando em tempo real, com a musica gerada no
pais propositor, onde também as imagens compostas eram
projetadas em ambientes publicos como estacdes de trem,

pragas e ruas.

Experimento D

Este trabalho, em fase embrionéria, apresentou uma
sintese dos trabalhos anteriores. Contudo, refiro-me ao
aspecto deinovagfo estética e técnica, pois esta obra conta
com uma concepcdo e uma estrutura préprias. O Unico
diferencial do ponto de vistatécnico foi a utilizac8o de 5
projecBes no Ponto 2. Trés, como nos experimentos,
mostravam aimagem principa (proveniente do Ponto 1), a
imagem do musico, a imagem composta final. A quarta
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tela foi reservada para o controle remoto de um robd
localizado em uma quarta cidade. A segunda fase deste
projeto prevé o tele-comando do robd a partir da
movimentacdo do dancgarino. A quinta projecdo ndo foi
utilizada em tela, mas assumindo outros suportes como
objetos cénicos e também no préprio corpo da dancarina
gue tinha a imagem da sua partner do Ponto 1 sobre seu
dorso.

IV. CONCLUSAO

O uso ndo como ferramenta de transmissdo de registros,
mas como um meio especifico com uma légica propria ce
configuracdo e funcionamento, torna o ciberespago um
ambiente rico para descobertas de novas possibilidades
corporais, tanto perceptivas, sensorio-motoras, como
cognitivas. Tais alteragdes podem ser percebidas com 0s 0s
experimentos apresentados neste artigo, contribuindo assim
para o esclarecimento sobre o uso do ciberespago e da rede
de telecomunicagBes para a criacgo de danca. E importante
re-lembrar que essa pesquisa parte da articulagdo teoria
pratica através de experimentacdes continuas e
sistematizadas. Desta forma, tratando-se de um campo
ainda pouco explorado, sem producBes bibliogréficas
especificas para estudo, muito dos resultados sdo reflexdes
conceituais a partir de dados empiricos. Se levarmos em
consideracdo as analises apresentadas sobre os
experimentos e se admitirmos os pressupostos dessa
pesquisa, serd possivel concordar que existem mudancas
perceptiveis nos estados corporais dos dancarinos. Se
assumirmos que o sistema conceitual humano é construido
pelos confrontos do corpo no ambiente ao qual pertence,
ou sgja, esse corpo (mente-cérebro, mente-corpo, razéo-
emocdo) esta implicado com seu mundo [4], que ele é
produto e produtor, que essarelagdo com 0 mundo instaura
aforma como o homem observa, compreende, elabora e
age no seu meio, concordaremos que as demandas impostas
pelo ambiente telemético alteram os padrées ok
movimentos e promovem um configuragdo especifica ce
danca. Novas demandas surgem nesse contexto, a percepcao
do entorno ganha uma importéncia fundamental que exigi
do dancarino multiplas atengdes, uma outra dimensdo de
corpo é compreendida; arelagdo com o0 ausente e 0 presente
modificam-se, j& que agora eles podemos interagir com
alguém que estd em uma nova condi¢do de presenca; o
estado de prontiddo do dancarino é agucado pela quantidede
de varidveis do ambiente; a relagdo com tempo e espaco
torna-se totalmente diferenciada, etc. Além disso, do ponto
de vista artistico percebe-se a riqueza estética existente. O

uso do conhecimento de criacdo audiovisual é fortaecida e
ampliada com as possibilidades de profusdo de imagem e
multiplicagdo de camadas por conta dos ambientes remotos
em interacdo e do uso do ambiente sensivel.

Provavelmente ha muito mais a ser conquistado com os
experimentos de dancatelemética. A dificuldade em redizar
projetos dessa natureza ainda s80 existentes, uma vez que o
custo € ato e demanda profissionais muito experientes ce
cada éreaenvolvida

A
Cultura
Digital
instigou e
intensificou
nossa
percepcéo
para 0
tempo
(real), para
ainteracéo
- tédo
amplamente
exacerbada
no termo
interatividade — e para a imersdo. Essas sdo as trés
palavras-chaves que tém guiado minha pesguisa em danca
com mediacdo tecnoldgica nos dltimos anos. Com a
pesquisa em danca telemética acredito que essas paavras
chave poderdo ainda ganhar novos contornos, diferentes
entendimentos e colaborar para uma melhor compreensio
do mundo que adentramos da Cultura Digital.

Fig. 4. Imagem do Experimento B.
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Resumo — Encontrar caminhos para responder como é
possivel que a criagdo em arte e tecnologia ocorra de forma
coletiva, ndo hierarquizada, por um grupo de pessoas com
caracteristicas distintas é a proposta desse texto. Para isso,
sera analisada a criagdo como rede complexa. Discorre-se,
também, sobre o conceito de inteligéncia coletiva, sobre tipos
de autoria — restrita, compartilhada e coletiva —, e sobre
etapas de criacdo. O ponto de partida para tal discussao, é o
processo criativo do SCIArts — Equipe Interdisciplinar,
grupo brasileiro que vem trabalhando de forma coletiva ha
mais de uma década.

Palavras-chave: SCIArts,
inteligéncia coletiva, rede.

criacdo coletiva, autoria,

I. A CRIACAO EM REDE

A discusséao sobre o processo criativo pode ser abordado
segundo a teoria das redes. Para Cecilia Salles, todo
processo de criagdo é um processo em rede, que envolve
conhecimentos diversos, areas aparentemente dispares que
convergem para um ponto comum - no caso, O
desenvolvimento de uma obra de arte. Tal rede, entéo,
pode ser considerada dindmica, pois suas conexdes Sao
opostas a um “pensamento das esséncias”' (SALLES:
2006, 17).

Lucia Ledo, em seu livro O labirinto da hipermidia,
descreve o conceito de rede a partir de Rosenstiehl, para
quem “uma rede é constituida por pontos e por linhas
finitas entre esses pontos, dadas abstratamente ou
inseridas num espaco qualquer” (ROSENSTIEHL: 1988,
284 apud LEAO: 1999, 115).

Flexibilidade, ndo fixidez, mobilidade e plasticidade
também sdo caracteristicas da rede, o que remete a idéia
de criagdo como processo dindmico. Dentro desse
contexto, os nés da rede sdo os elementos de interacéo,
que se relacionam antes e durante o processo criativo. Na
discussdo sobre criacdo, se faz necessario, entdo,
considerar o ambiente, as caracteristicas, as experiéncias,
0s conhecimentos e as vivéncias do artista como nos da
rede.

! Por “pensamento das esséncias entende-se, neste texto, o modo de
pensar as partes isoladas do todo. No conceito de redes de Salles, as
partes séo vistas como nés de uma rede complexa, e ndo séo avaliadas
separadamente e sim em seu contexto.

Tal aspecto dindmico do processo criativo da vazao ao
inacabamento. Para Salles, o inacabamento nédo se refere
ao inacabado apenas por restricbes diversas, e sim por
op¢do estética. O inacabamento é inerente a qualquer
processo, e pode ser entendido, por exemplo, observando-
se a idéia inicial do artista, que pode ser modificada
durante o processo. O inacabamento, é uma inevitavel
fatalidade, e esse inevitavel pode servir como estimulo ou
impulso durante a a¢do de desenvolvimento de uma obra.

A acdo de concretizar uma idéia, ou seja, 0 processo,
depende de fatores externos e internos ao artista que estdo
em constante mutacdo e ndo necessariamente sob controle
absoluto. Sao os nos da rede, sobre os quais ndo se pode
ter dominio total. Assim, considera-se que o objeto final, a
apresentacdo de uma obra, é um objeto inacabado.

A questdo do inacabamento pode ser vista em trabalhos
de diversos artistas. Duchamp?, por exemplo, declarou
depois de anos de trabalho na obra O grande vidro® que
decidiu por deixéa-la inacabada. De forma similar,
Leonardo da Vinci também deixou diversas de suas obras
inacabadas.

A obra Gira S.O.L. (Sistema de Observacdo da Luz) do
grupo SCIArts* — Equipe Interdisciplinar, pode ser
considerada uma obra inacabada, em processo — o trabalho
apresentado na exposicao Luz da Luz® é bastante diferente
do projeto inicial do grupo. O projeto original previa uma
instalacdo onde um objeto, simbolizando um girassol,
reagisse ao calor provocado pelo sol. A caracteristica
principal da obra visava 0 movimento atdmico de hastes
propulsionadas pelo calor da energia solar, fazendo o
objeto acompanhar o percurso do sol. Para isso, seria
usado o nitinol®, uma liga metélica com inteligéncia de

2 Marcel Duchamp (1887 — 1968), pintor e escultor, é um dos precursores
da arte conceitual. E também responséavel pelo conceito de ready made.

% O grande vidro — obra também denominada A noiva despida pelos seus
celibatarios, mesmo — foi desenvolvida entre 1915 e 1923. Muitas vezes
é considerado o trabalho mais complexo de Duchamp.

* www.sciarts.org.br

® Luz da Luz: exposicdo montada no SESC Pinheiros — S&o Paulo, de 28
de setembro de 2006 a 14 de janeiro de 2007. Curadoria de Anna Barros.
® O nitinol foi desenvolvido na década de 1960 pelo Laboratério de
Material Bélico Naval dos EUA (NOL — Naval Ordnance Laboratory). E
utilizado, entre outras coisas, em projetos de robética para a construcéo
de “musculos artificiais” para a movimentacéo de robds.
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forma que, quando aquecido a certa temperatura, é capaz
de memorizar a forma que estava. Ao ser resfriado torna-
se maleavel, porém, ao ser reaquecido retoma a forma
original, gravada anteriormente.

Assim, o projeto Gira S.O.L. previa o uso do EMF para
mover a peca de acordo com o aquecimento do sol. Dessa
forma, a instalagdo ndo utilizaria eletricidade, logo nédo
teria fios e tampouco uma estrutura eletromecénica
complexa. No entanto, por diversos fatores’, a equipe do
SCIArts resolveu desenvolver uma versdo eletromecénica
da obra, mantendo a poética, em desenvolvimento desde
1996. O projeto (e ndo a primeira versdo da obra) continua
sendo discutido e reformulado conforme novas
possibilidades ndo previstas na ocasido da primeira
montagem, que surgem e impulsionam o desenvolvimento
da obra. Vale notar que o grupo permanece na busca por
seus objetivos — desenvolver a obra a partir de tecnologia
branda e a utilizacdo de fendmenos naturais na construcéo
da poética da obra.

Imprevistos, como no caso do Gira S.O.L. do SCIArts,
“implica compreender que o artista poderia ter feito aquela
obra de modo diferente daquele que fez; ao assumir que ha
concretizagbes alternativas, admite-se que outras obras
teriam sido possiveis” (SALLES: 2006, 22). Assim, além
da imprevisibilidade, também deve-se levar em conta as
condicBes reais de concretizacdo e montagem da obra,
outros elementos do aspecto dindmico do processo
criativo.

Outro exemplo do conceito de dinamicidade nas obras
do SCIArts pode ser explicitado a partir da reflexdo sobre
a instalacdo Atrator Poético®. A poética da obra e a forma
como foi apresentada ao publico permaneceu inalterada
nas duas oportunidades em que foi montada, em 2005 e
em 2007. A diferenca entre as duas versdes foi de natureza
técnica. Em 2005, o sistema de controle de Atrator
Poético utilizou a placa SCIArts® , que administrava todo
o funcionamento da obra. A placa foi programada para
receber as informagdes de entrada dos sensores e controlar
as informacGes de saida, ou seja, ativar o campo
eletromagnético das bobinas e disparar o &udio
correspondente. Ja& em 2007, o sistema contou com um
microcontrolador para cada subsistema de sensor-bobina-

" A dificuldade para importar o nitinol, a auséncia de condigdes técnicas
necessarias bem como de conhecimento para memorizar o nitinol foram
dois dos fatores que levaram o grupo a optar por outro caminho na
montagem do Gira S.O.L..

8 A instalagio “Atrator Poético” foi apresentada nas exposicdes Cinético
Digital (2005) e Meméria do Futuro (2007), ambas no Instituto ltad
Cultural de S&o Paulo.

® A placa SCIArts (Sistema de Controle de Instalages Artisiticas) foi
desenvolvida em 1995 pelo fisico Fernando Fogliano e pelo engenheiro
Luiz Galhardo, com a funcdo de gerenciar instalagdes multimidias por
meio do controle de entradas e saidas de informagdes do sistema.

dudio, permitindo maior autonomia entre as partes do
sistema. Dessa forma, caso algum dos subsistemas venha a
falhar, a obra néo é prejudicada em sua totalidade.

Além do inacabamento e da dinamicidade tipicos do
processo criativo, hd também outros nés da rede, outras
tendéncias, outros caminhos. E se considerarmos que as
tendéncias ndo sdo de apenas um artista, mas de um artista
coletivo, composto por individualidades diversas? E
possivel admitir que, nesse caso, ha uma adicdo
considerdvel de complexidade ao sistema de criagdo
proposto pela autora. Se o acaso é, por definicdo,
imprevisivel e incerto, 0 que acontece quando o acaso é
elevado a outras poténcias? Tratando-se de um grupo de
criacdo, ndo ha possibilidade de prever todos os processos
envolvidos, todos (ou quase todos) os nds da rede de
criacdo, visto que é necessério levar em conta ambientes,
caracteristicas, experiéncias, conhecimentos e vivéncias de
mais de um individuo.

Todos no6s estamos interconectados em rede, e a
tendéncia é que cada vez existam mais pontos de
interconexao.

“A partir disso, torna-se claro o desejo de
compreender melhor a atividade desses coletivos, a
forma como comportamentos e idéias se propagam,
0 modo como noticias afluem de um ponto a outro
do planeta etc.” (COSTA: 2005, 235).

Logo, pensar a rede e 0 processo criativo € ainda mais
do que pensar apenas as relagBes entre individuos,
conhecimentos e 0 meio e suas possibilidades, relacBes de
causa e efeito entre tendéncias e acasos. Pensar a rede do
processo criativo engloba pensar autoria e inteligéncia
coletiva, assuntos que serdo levantados no decorrer deste
texto.

II. TRES TIPOS DE AUTORIA

Quando se fala em arte e tecnologia, pode-se observar
que varias pessoas atuam, em conjunto, no Processo
criativo. E freqiiente que os artistas tenham um processo
criativo pessoal, individual e montem equipes para sua
realizag&o.

Destaca-se principalmente trés modelos de autoria no
processo criativo em arte e tecnologia. No primeiro,
chamado aqui de autoria restrita, a idéia original é
concebida por um artista que ira assumir a autoria da obra.
Com o objetivo de realiza-la, vai em busca de
profissionais e especialistas que possam auxilid-lo na
tarefa. No segundo, um artista decide desenvolver um
projeto de forma coletiva e convida pessoas para dialogar
e desenvolver o projeto. Neste caso, a autoria é
compartilhada, uma vez que a colaboragdo de todas as
pessoas deve levar a emergéncia de novas poéticas nao
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necessariamente pensadas pelo artista que iniciou a
proposta. O terceiro modelo, chamado autoria coletiva,
envolve grande complexidade, pois compreende o
processo criativo, desde suas origens, ao continuo do
pensamento em grupo. Complexos, tal como foi proposto
por Edgar Morin (apud LEAO: 1999, 62), significa aquilo
que foi tecido em conjunto e, portanto, expressa com
bastante pertinéncia esse tipo de trabalho no qual todos os
membros de um determinado grupo participam do
processo criativo.

11.1 AUTORIA RESTRITA

O projeto GFP Bunny®® (2000), de Eduardo Kac™*, por
exemplo, pode ser caracterizado como um trabalho do
primeiro modelo, uma vez que destaca-se a autoria do
proprio artista e as pessoas que colaboraram tecnicamente
com o trabalho surgem como informacdo técnica. Outro
artista que também tem esse método de trabalho ¢é
Stelarc'?. Seus projetos partem de propostas idealizadas
por ele e, em varios momentos, o proprio artista comenta a
dificuldade em encontrar pessoas para auxilia-lo em suas
tarefas. No caso da Extra Ear', a terceira orelha, o
projeto esharrou em dificuldades técnicas e éticas.
Atualmente o artista conta com a colaboracdo do grupo
The Tissue Culture & Art Project’ para o
desenvolvimento do protétipo para implante.

11.2 AUTORIA COMPARTILHADA

Diana Domingues’®, em alguns de seus recentes
trabalhos, tem dialogado com o grupo Artecno, o qual
coordena. O Artecno conta com 26 pessoas, entre equipe
técnica, pesquisadores colaboradores e estudantes de
graduagdo e poés-graduacdo, e tem como sede ©
Laboratério NTAV - Novas Tecnologias nas Artes

% GFP Bunny é um trabalho de arte transgénica. Foi criado um coelho,
de nome Alba, cuja cor é verde fluorescente. Para isso, Kac adicionou ao
DNA do animal uma proteina que desenvolveu no coelho a cor atipica.

" gkac.org. Eduardo Kac é artista e desenvolve suas obras
principalmente no campo da arte digital e transgénica.

2 Stelarc ¢ um artista australiano cujo foco de pesquisa € bioarte.
Trabalha na interseccdo corpo e tecnologia, com préteses robéticas e
sistemas eletronicos.

® Extra-Ear ¢ um projeto que prevé a implantagio de uma orelha
artificial no braco do artista. Essa orelha estd sendo cultivada em
laboratério com tecido humano. A idéia é que a orelha seja capaz de
receber sons reais.

0 grupo The Tissue Culture & Art Project foi formado em 1996. Seu
projeto tem como base o desenvolvimento de tecnologias para que seja
possivel usar tecidos biolégicos como meio de expresséo.
www.tca.uwa.edu.au.

5 Diana Domingues, coordenadora do Grupo Artecno, é artista,
professora e pesquisadora da Universidade de Caxias do Sul.

Visuais, da Universidade de Caxias do Sul'®. Sob a
coordenacdo de Diana Domingues, 0 grupo expos
instalagdes como Firmamento_Pop stars’’ — uma
instalagdo interativa que apresenta uma reconfiguragéo da
via lactea controlada por inteligéncia artificial. Cada
estrela corresponde a um agente e, quando evocada pelo
visitante, varia de intensidade sonora. As estrelas séo
personagens da historia da humanidade e sdo reconhecidas
na abstracdo dos sons e das vozes. Outro exemplo é
TRANS-E: meu corpo, meu sangue I instalacfo
interativa em que a acdo corporal dos visitantes gera trés
situagdes simultineas: altera as imagens das projecoes,
reverbera um liquido vermelho (que simboliza o sangue)
dentro de uma bacia e mistura 0 som de um tambor ao
som de batimentos cardiacos. TRANS-E: meu corpo, meu
sangue 1, segundo Diana Domingues ¢ a versao hibrida e
imersiva, 0 desdobramento da instalagcdo interativa
TRANS-E, MEU CORPO, MEU SANGUE.

Gisele Beiguelman, conhecida por seus trabalhos
individuais, como Egoscopio’® e Content=No Cache?®,
tem também desenvolvido projetos com outros artistas
como no caso do Influenza. Nesse grupo, desenvoleu o
projeto No Plata dot Us?, em parceria com Rafael
Marchetti??. Observa-se que é uma obra sintese de vérios
conceitos e propostas de ambos os artistas. Ou seja,
percebe-se nessa obra aspectos do projeto O livro depois
do livro®® assim como aspectos logicos e de software
presentes no projeto Influenza.

1.3 AUTORIA COLETIVA

Como se sabe, a criagdo coletiva ndo é algo restrito a
época contemporanea. No passado, o conceito de autor e
autoria tinha conotacBes bastante diversas daquelas que
regulamentam e d&o significado ao termo nos dias atuais.
O conceito de autoria especifica € inseparavel do conceito

8 www. ucs.br

A instalacdo Firmamento_Pop stars foi apresentada em 2005 nas
exposicdes "Corpos Virtuais: Arte e Tecnologia” (Centro Cultural
Telemar - Rio de Janeiro, curadoria de Ivana Bentes) e
"Cinético_Digital" (Instituto Itat Cultural).

8 TRANS-E: meu corpo, meu sangue Il foi apresentada em 2003 na
exposicdo EMBODIMENTS IN ARTIFICIAL WORLDS (Maribor,
Slovenia), na galeria Valfisken Gallery (Suécia) e na exposicdo
Individual na "10? Jornada Nacional da Literatura". (Passo Fundo — RS).
Foi remontada em 2007 para a exposicéo “Memoria do Futuro” (Instituto
Itadl Cultural).

19 www.desvirtual.com/egoscopio.

2 www.desvirtual.com/nocache.

2! pfebril.net/noplata/

2 Rafael Marchetti é fundador do Influenza, juntamente com Raquel
Rennd. E artista e pesquisador.

% 0 Livro depois do Livro é uma narrativa hipertextual, ndo-linear e
visual, no contexto da www, sobre literatura, leitura e midia.
www.desvirtual.com/thebook.
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de sujeito individualizado. No modelo de autoria coletiva
estdo os agrupamentos que desenvolvem obras que foram
concebidas a partir de um processo coletivo. Pode-se dizer
que esse modelo de criacdo estimula e favorece ndo sé o
desenvolvimento de um pensamento coletivo como
também o préprio conceito de identidade do grupo.

Lucas Bambozzi* é um artista que desenvolve projetos
individuais e trabalhos coletivos, paralelamente. Participa
de um grupo interdisciplinar chamado Formigueiro®, que
¢ também wuma comunidade virtual. O foco do
Formigueiro coletivo é discutir a arte através da idéia de
inteligéncia  coletiva, onde as informagdes sé&o
compartilhadas pelos integrantes do grupo.

O C5%, grupo da Califérnia — EUA, é composto por
sete artistas’’ que trabalham em parceria e funciona
partindo de um comprometimento no qual todos os
membros se dedicam a realizar a idéia original de um dos
seus integrantes. Essa solugdo, encontrada pelo grupo, é
marcante a medida que os “autores” de cada proposta tém,
cada um em sua vez, maior oportunidade de expressar
idéias e realizar projetos. O processo de criagdo, no
entanto, envolve vérios diadlogos e negociagdes. Em
diversos momentos 0s aspectos multivocais do grupo
podem ser percebidos. Mesmo pensando a autoria de
forma compartilhada, o grupo considera importante que
exista o rodizio entre artistas propositores da obra, o que,
segundo eles, favorece o ambiente de reciprocidade.

Dentro do modelo de autoria coletiva, temos o grupo
SCIArts. O surgimento do grupo, em 1996, aconteceu por
aproximagdo profissional e académica entre seus
integrantes. Unindo-se para discutir a arte de sua época e
para realizar alguns trabalhos de forma conjunta, formou-
se 0 elo entre os quatro artistas — Milton Sogabe,
Rosangella Leote, Renato Hildebrand e Fernando
Fogliano. Segundo Sogabe (2008a), “o surgimento do
grupo aconteceu de forma bem natural que o préprio
contexto e tipo de trabalho e modalidade de arte, exigem.
(...) Foi um processo da necessidade da producdo do
trabalho”.

A idéia inicial da equipe recém formada era montar
apenas um trabalho para o VIII Encontro Nacional da
ANPAP (Associacdo Nacional de Pesquisadores em Artes
Plasticas®), no Paco das Artes®, sem o intuito de manter
0 grupo apo6s a exposicdo. Com essa idéia nasceu a

2 LLucas Bambozzi é documentarista e artista multimidia.
www.lucasbambozzi.net

% ywww.corocoletivo.org/formigueiro/index.htm

2% \www.c5corp.com/index.shtml

77 Joel Slayton, Steve Durie, Geri Wittig, Jack Toolin, Brett Stalbaum,
Bruce Gardner e Amul Goswamy.

28 www.anpap.org.br

% www.pacodasartes.org.br. O Paco das Artes é uma galeria de “arte
multidisciplinar”, localizado na USP — Universidade de S&o Paulo.

instalacdo Por um fio®, que dialogava com as obras de
outros artistas e evidenciava a poética das redes. Segundo
depoimento dos artistas, ap6s a exposicdo, existiu um
sentimento de realizacdo como artistas por colocarem uma
idéia em funcionamento partindo de um processo criativo
coletivo. Esse sentimento de realizagio foi fundamental
para assumirem definitivamente a formacéo do SCIArts —
Equipe Interdisciplinar. Alids, como coloca Ostrower
(2006, 147) sobre o processo criativo, “a criagdo nunca é
apenas uma questdo individual, mas ndo deixa de ser
questdo do individuo”.

A formacdo atual a equipe vem desde 2006, quando
Gilson Domingues e a autora desse texto se uniram ao
grupo. Os novos integrantes comecaram ajudando em
questbes técnicas e préaticas, na montagem da instalacdo
Atrator Poético e na performance Abundancia®, de
Rosangella Leote. Desde entdo, o SCIArts passa a ser
composto por seis individualidades que participam
coletivamente do processo criativo do grupo.

E intrigante, até mesmo para os artistas, que a criagio
possa ocorrer de forma coletiva. O fato de utilizar o
SCIArts como referéncia e linha condutora dessa
dissertacdo deve-se justamente a essa particularidade:
trata-se de um grupo no qual a criacdo se da, de fato, num
espaco de trocas. A equipe do SCIArts envolve diferentes
identidades que compartilham talentos, aptiddes, bagagens
culturais e subjetividades. As obras do SCIArts ndo
poderiam ser criadas por apenas uma pessoa e executadas
por varias. Uma pessoa, sozinha, ndo teria desenvolvido a
idéia geradora, que é um produto do compartilhamento e
somatdria dos talentos individuais dos componentes do
grupo. Além disso, para Leote (2008b), é um grupo
pioneiro na area das artes visuais em termos de processo
de criacdo justamente por encarnar o artista coletivo.
Afirma, ainda, que a criacdo acontece em parceria e que 0
resultado é de fato a acdo de todos os elementos
envolvidos no processo. “N&o existe uma cabeca criadora,
existem cabecas que trabalham em conjunto para gerar
uma obra, a partir de uma idéia, de um insight que pode
ter sido de uma ou mais pessoas” (LEOTE: 2008b).
Completa dizendo que outro diferencial do grupo é o de
que o trabalho coletivo permeia todas as etapas do
processo, ndo apenas a criagdo. A montagem dos
dispositivos e instalagGes, a andlise e divulgacdo também
sdo feitas por todos os integrantes. “Somos todos forno e
fogdo.” (LEOTE: 2008b).

Na historia da arte observa-se a formacéo de grupos em
diversos momentos. No entanto, nem sempre o fato de um

¥ Mais sobre a instalagio Por um fio, acessar www.sciarts.org.br.

® Abundancia é¢ uma performance tecnoldgica apresentada na abertura do
evento Cinético Digital do Itad Cultural, em julho 2005.
www.sciarts.org.br/rosangellaleote/1tecnoperformance.htm
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artista participar de um grupo significa que ele esteja
atuando num processo de criagdo coletiva. Muitos grupos
desenvolveram manifestos sem, no entanto, corresponder
ao fato de que os artistas abandonariam sua identidade
pessoal em prol desse grupo.

Por exemplo, o Surrealismo langou um manifesto® de
artistas que compartilhavam das mesmas idéias. No
entanto esses artistas continuaram a desenvolver suas
obras de forma individual. Salvador Dali®, e René
Magritte®, por exemplo, continuaram Seu processo
individual de pintura. O mesmo pode ser observado em
diversas outras correntes artisticas, como 0 Suprematismo,
cujo manifesto foi escrito pelo pintor russo Kasimir
Malevich®, no ano de 1915. Ou seja, participar de um
movimento artistico ndo é necessariamente criar um
coletivo. Tanto os surrealistas quanto os suprematistas
tinham o habito de discutir questes sobre a arte de seu
tempo, a fim de tragar pressupostos e rumos para sua
propria criagdo. Ja os integrantes dos grupos que serao
abordados aqui, faziam questdo de deixar claro seu
pertencimento a uma corrente de pensamento. Por
exemplo, 0s grupos mais atuais costumavam fazer
exposicdes coletivas, onde seus integrantes tinham a
oportunidade de mostrar seu trabalho. Ressalta-se, porém,
esses grupos mantiveram sua producédo artistica de forma
individualizada.

O desenvolvimento do processo de criacdo de forma
coletiva, tal como estudado nessa dissertacdo, pode ser
observado em grupos que assinam seus trabalhos de forma
conjunta, como o SCIArts. Afinal “todo artista aprende
com outro artista, o artista contemporaneo é produto dos
artistas que vieram antes dele” (SOGABE, 2008b).

O SCIArts — Equipe Interdisciplinar® equipe possui um
nicleo fixo de pessoas vindas de diversas areas do
conhecimento: Fernando Fogliano é fisico, fotografo e
engenheiro de softwares; Gilson Domingues € designer,
educador e trabalha com mecatronica; Milton Sogabe é
artista plastico e pesquisa a imagem na interface entre arte,
ciéncia e tecnologia; Renato Hildebrand é matematico e
pesquisa as relacdes entre a ciéncia e a arte com um
enfoque semidtico; Rosangella Leote é artista multimidia,
performer e ministra aulas no campo da comunicacao;

* 0 chamado Manifesto Surrealista foi publicado em 1924, pelo escritor
francés André Breton, com o intuito de propor uma nova maneira de
encarar a arte.

® Salvador Dali (1904 — 1989), espanhol da Catalunha, é o mais
conhecido pintor surrealista.

* René Magritte (1898 — 1967), belga, foi um dos expoentes artistas
surrealistas.

% Kasimir Malevich (1879 — 1935), soviético, foi 0 grande mentor do
movimento Suprematista, junto com o poeta russo Vladimir Maiakoviski
(1893 — 1930).

% www.sciarts.org.br

Julia Blumenschein, comunicéloga e designer grafico e
multimidia. A  multiplicidade de conhecimentos
caracteriza a producdo artistica do grupo desde seu inicio,
em 1996.

“O grupo desenvolve seus projetos na interseccao entre

arte, ciéncia e tecnologia, e sua producdo procura

exprimir a complexidade existente na relagdo entre estes
elementos. Busca, também, representar conceitos
artistico-cientificos contemporéneos que demandem
novas possibilidades mididticas e poéticas. Para
desenvolver projetos, teorias cientificas e tecnologias
em geral sdo utilizadas na construcdo de espagos
poéticos, onde a interacdo homem/obra, obra/obra,
obra/ambiente e homem/homem s&o predominantes.

Além do ndcleo fixo de integrantes, o SCIlArts

desenvolve os trabalhos com co-participantes que

podem ser técnicos, cientistas, tedricos e artistas,
convidados de acordo com as caracteristicas de cada

projeto37” (SClArts: 2007).

As obras do SCIArts, em sua maioria, utilizam recursos
multimidia, e a forma de trabalhar do grupo visa a
integracdo entre os elementos que o compde. O diferencial
que se nota nesse grupo em relacdo aos outros,
principalmente os contemporaneos, é o fato de que as
obras sdo desenvolvidas da criacdo a implementacdo, de
forma coletiva e ndo hierarquizada.

Mas afinal, como pensar que 0 processo criativo
aconteca em um grupo interdisciplinar, no qual todos
participam do processo de desenvolvimento e gestacéo da
idéia. O que podemos compreender por coletivo?

I1l. INTELIGENCIA COLETIVA

Pensando como pode acontecer a criagdo coletiva, onde
todos os integrantes tém sua parcela de participagdo tanto
na gestacdo da idéia quanto na producéo da obra de arte,
observa-se a necessidade de desenvolver a idéia de
coletivo. Nessa busca, pensar a inteligéncia de forma mais
ampla é um caminho necessario. Assim, depara-se com a
teoria de inteligéncia coletiva. Elaborada por Pierre Lévy
em seu livro A Inteligéncia coletiva (1998), essa teoria
visa transcender a nogao de “conhece-te a ti mesmo” para
0 “aprendemos a nos conhecer para pensar juntos”.

Uma das idéias centrais de Lévy é a de que o
reconhecimento das qualidades de outra pessoa leva ao
enriquecimento mutuo de quem se propde a aprender
sobre e com o outro. Ou seja, 0 reconhecimento dindmico
dos individuos em suas particularidades e competéncias é
essencial para que ocorra a imersdo das pessoas em
projetos coletivos. Além disso, o conhecimento é coletivo.

% Essa descricdo foi desenvolvida coletivamente pelo grupo SCIArts.
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O contato e a comunicagao entre pessoas diferentes é o
primeiro passo no desenvolvimento de uma inteligéncia
coletiva, pois, para mobilizar competéncias em prol de um
objetivo, é necessario dialogar com a diversidade de
competéncias e habilidades. Quando pessoas se dispdem a
esse dialogo, um coletivo inteligente pode emergir.

Compreende-se  por  coletivo inteligente  uma
organizacdo rizomatica. Segundo Lucia Leédo (2002), a luz
de Deleuze e Guatarri (1995 apud LEAO: 2002), “um
rizoma ndo tem um centro Unico mas em todos o0s pontos
temos um centro” (LEAO: 2002, 14). O rizoma consiste
em trés caracteristicas principais:

“O primeiro e o segundo principios do rizoma falam da
capacidade de interconexdo entre seus pontos e da
heterogeneidade entre os pontos. (...) O terceiro principio,
o da multiplicidade, afirma que o rizoma transforma o
adjetivo multiplo em substantivo. Multiplicidade PE uma
qualidade que tem existéncia propria por si s6 e ndo é
mero atributo de qualidade. Mutiplicidade exprime
abundancia, grande nimero. Assim, rizoma, por enguanto,
define-se como abundéncia de pontos heterogéneos
interconectados” (LEAO: 2002, 149-150)

Sendo assim, entende-se que coletivos inteligentes sdo
rizomaticos, heterogéneos, que valorizam o humano em
sua variedade. Como diz Lévy, o coletivo “evita todo
desperdicio de riqueza humana” (1998, 57). Costumam ser
grupos auto-organizados®®, sem que exista algum tipo de
hierarquia, pois, se todos estdo dispostos a reconhecer as
competéncias dos outros, todos tm o que ensinar e o que
aprender. Essa troca ocorre de maneira natural e informal,
onde o individuo modifica o coletivo e €é por ele
modificado.

A propdsito, é importante salientar que, nesse contexto,
coletivo ndo pode ser confundido com massa. O coletivo,
para Lévy, se opGe ao conceito de massa. A massa € uma
gestdo de seres humanos, sem nome. Uma categorizacdo a
partir do papel social desempenhado pelo individuo. Na
massa, 0 sujeito € substituivel, pois se leva em conta o que
ele tem de igual e ndo suas particularidades e riquezas. Ja
o coletivo valoriza cada qualidade individual. “Coletivo
ndo é necessariamente sindbnimo de macigo e uniforme.”
(LEVY: 1998, 66). Sendo assim, pode-se dizer que o
intelectual coletivo, ndo massificado, tem como ideologia
a navegacdo entre o conhecimento de seus integrantes e
suas capacidades de ensinar e aprender, sem se ater as
inteligéncias individuais e sim usé-las a favor de um todo,
0 que faz surgir a inteligéncia coletiva, qualitativamente
diferente da individual.

% Entende-se que grupo auto-organizado ndo € grupo sem regras. A
diferenca aqui € que os principios de organizagdo ndo sdo fixos e
imutaveis. S&o principios construidos no corpo do coletivo e por isso
mutéveis de acordo com as necessidades desse corpo.

A equipe do SCIArts, com o objetivo de experienciar a
criagdo coletiva, envolve diferentes identidades que
compartilham suas subjetividades. Todas essas diferencas
unidas criam a identidade do grupo, porém sem se render a
uma massa homogénea. Cada integrante tem sua parcela
Unica de colaboracdo na criacdo e desenvolvimento das
propostas artisticas. Nesse sentido, seria possivel dizer que
0 SCIArts é um hibrido. Por hibrido, nesse texto, entende-
se qualidade que resulta na combinagdo de elementos de
natureza distinta com um objetivo comum. Ou seja, no
SCIArts é possivel reconhecer as partes componentes do
grupo, apesar de todos juntos formarem uma inteligéncia
coletiva. Ou seja, existe equilibrio entre individual e
coletivo, pois, se um grupo existe como unidade, seus
integrantes se realizardo individualmente através da
evolucdo dessa unidade de grupo. Alias, essa “realizacao”
pessoal através da realizagdo coletiva foi apontada pelo
SCIArts apds a montagem de sua primeira obra.

Sendo assim, a inteligéncia coletiva ndo funde as
inteligéncias individuais em uma massa homogénea. O
que acontece no coletivo € o contrario. Partindo das
particularidades individuais e da relacdo entre as
particularidades, constréi-se um espago de crescimento
conjunto que Lévy denomina como “Espaco do saber”.
Esse “Espaco do saber” se constréi a partir da
complexidade das exigéncias contemporaneas. Esse
espaco emerge dos coletivos. E seu tempo é subjetivo por
ndo ser referente a um espago exterior ao corpo do
coletivo. O “Espaco do saber” é desterritorializado, pois o
coletivo “se organiza em torno de dispositivos que
traduzem uma multiplicidade de eventos ou devires
coletivos em um espa¢o dindmico e qualitativamente
diferenciado” (LEVY: 1998, 155).

A descricdo de Lévy sobre o “Espacgo do saber” — ndo
estruturado, plano, continuo (1998, 156), — e sobre o
tempo do coletivo — um tempo muito mais bergsoniano do
que newtoniano (1998, 155), — leva a observacdo do
espaco para Deleuze e Guattari para o conceito de duracdo
de Bergson.

Na obra Mil Platés: capitalismo e esquizofrenia,
Deleuze e Guattari descrevem dois tipos de espaco. Um
deles é denominado de “espaco estriado”, onde as regras e
a estrutura sdo fixas. E um espaco dividido, estratificado,
coberto por faixas ou linhas. Esse espaco € habitado por
sedentarios, individuos quase fixos e poucos ativos. O
outro espaco € liso, fluido, sem divisdes, de superficie
plana e sem asperezas. O espaco liso é o lugar de
ndmades, que vagueiam livres. Apesar de o espaco liso
tender a se estriar e do espago estriado tender ao liso,
observa-se que essa imagem € bastante semelhante a
imagem do “Espago do saber” descrita por Lévy. Da
mesma forma, os integrantes do “Espaco do saber” se
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assemelham a némades, dispostos a troca entre seres e em
busca de conhecimento, ndo estratificados. Em tempo,
Lévy descreve os seres do “Espaco do saber” como
individuos que animam o espaco, “singulares, multiplos,
ndmades e em vias de metamorfose (ou aprendizado)
permanente.” (LEVYY: 1998, 31).

Acerca do tempo, Deleuze discorre sobre o tempo
Cronos — sem retorno, pensado cronologicamente, o
tempo do presente, das qualidades corporais, — e 0 tempo
Aion — que é o tempo das datas, espaco de vivéncias
incorporais, das qualidades, onde o passado e o futuro
perduram.

Os homens habitam os dois tempos. Porém, ao falar
sobre duracdo, Deleuze recorre ao filésofo Bergson (1859
— 1941). Para Bergson, o passado e o presente ocorrem
simultaneamente, ou seja, 0 passado estd aqui e agora. Os
“componentes” do passado seriam as lembrancas de
experiéncias, a memoria. E a memoria, para Bergson, é
um cone. O cone contém os pontos de lembranca. E
possivel acessar essas lembrangas quando elas chegam ao
ponto de consciéncia, porém, esse resgate de memdria ndo
¢ um processo linear. O presente é o0 tempo da
consciéncia. Ora, se é possivel ter consciéncia das
experiéncias anteriores, elas ndo sdo passado. Elas estdo
no presente. SO € passado 0 que estd presente na memoria,
logo, esta ativo na consciéncia.

Nesse “Espaco do saber”, o coletivo pode ser imaginado
como um campo fértil para trocas desde que haja
engajamento de suas partes. Em um coletivo, da forma
como Lévy o vislumbra, ndo ha atos cegos e automaticos.
O que existe ¢ uma alta consciéncia do todo e os
pensamentos de suas partes inventam e movimentam o
pensamento conjunto.

A prop6sito, a visdo da biologia sobre o coletivo,
levando em conta as identidades pessoais, também diz que
a dindmica social permite aos individuos a possibilidade
de ver sob uma perspectiva mais ampla. E mais, Maturana
e Varela dizem que a reflexdo que emerge do ato de
pensar junto com outra pessoa acontece porque “alguma
circunstancia nos leva a ver o outro como igual, um ato
que habitualmente chamamos de amor” (2001, 268-9).
Para eles, 0 amor é aceitar 0 outro e, sem essa aceitagdo,
ndo existiria sociedade e tampouco humanidade. Enfim, a
necessidade do amor, da convivéncia estreita com iguais é
biologica: “s6 estamos destacando o fato de que
biologicamente, sem amor, sem aceitacdo do outro, ndo ha
fendmeno social” (MATURANA; VARELA: 2001, 269).
Vale ressaltar que um ambiente social ndo ¢é
necessariamente um inteligente coletivo como descrito por
Lévy.  Porém, observa-se que, conceitualmente, a
inteligéncia coletiva engloba a visdo de aceitagdo do outro
individuo. Assim, aceita-se a proposi¢do de Maturana e

Varela como um macrocosmo que engloba a inteligéncia
coletiva, visto que um coletivo também é considerado um
fendmeno social.

De qualquer forma, tanto no ambito social quanto no
“microcosmo” coletivo®®, sempre é necessario adaptago
quando existe mais de uma pessoa envolvida num
processo, seja qual for a natureza desse processo ou
mesmo do objetivo final. Rogério da Costa salienta que:

“todo tipo de grupo, comunidade, sociedade é fruto
de uma éardua e constante negociacdo entre
preferéncias individuais. Exatamente por essa
razdo, o fato de estarmos cada vez mais
interconectados uns aos outros implica que
tenhamos de nos confrontar, de algum modo, com
nossas proprias preferéncias e sua relagdo com
aquelas de outras pessoas. E ndo podemos esquecer
que tal negociacdo ndo € nem evidente nem
tampouco fécil. Além disso, o que chamamos de
preferéncias “individuais” sdo na verdade fruto de
uma auténtica construgdo coletiva, num jogo
constante de sugestdes e indugdes que constitui a
propria dindmica da sociedade” (COSTA: 2005,
236)

Logo, ndo se pode esquecer que, ao se lidar com
diferentes habilidades e caracteristicas, é necessario um
ajuste até de nivel interpessoal, para que se possa
desenvolver a coletividade. Segundo Maturana e Varela,
tal harmonia na relacéo e interagdo entre individuos de um
grupo pode ser proporcionada pela harmonia do
crescimento do individuo enquanto integrante do grupo.
“lsso ocorre numa continua aprendizagem social, que é
definida por seu préprio funcionamento social”
(MATURANA,; VARELA: 2001, 221).

E como funciona entdo um grupo coletivo durante o
processo criativo? Segundo depoimentos do grupo
SCIArts, o processo criativo de um coletivo € intrigante
porque a formacdo diversificada das pessoas enriquece 0
processo. Sogabe (2008a) afirma que o grupo assumiu a
criacdo coletiva e que no processo todos discutem as
idéias a tal ponto que fica dificil saber quem comecou a
discussdo, quem deu inicio a proposta. Para Leote
(2007b), nas interacdes criativas da criagdo coletiva, existe
um caminho natural que tende a imersdo do individuo no
processo. Existe um grande envolvimento da equipe na
mesma proposta e é desse envolvimento que surgem 0s
aspectos que ligam os integrantes do grupo. As pessoas
tém elaboracgdes diferenciadas sobre 0 mesmo projeto, e 0s
pardmetros de cada individuo estdo relacionados a
experiéncia anterior de cada um e da colaboracdo que cada
um traz no processo criador do coletivo. Ou seja, reflete e

® Por social, nesse contexto, entende-se a descricdo de Maturana e
Varela. Por coletivo, o coletivo inteligente a partir de Lévy.
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refrata: o individuo contamina o coletivo e é contaminado
por ele: “Vocé esta dentro de uma busca particular, vocé
se torna coletivo, mas vocé é um individuo” (SOGABE:
2008Db).

IV. DIVISAO DO PROCESSO CRIATIVO

A descricdo do processo criativo € bastante intrincada,
pois, como visto anteriormente, envolve diversos nds de
uma rede complexa. Por isso, para discutir o processo,
fazer uma divisdo em etapas é fundamental e necessario.

Fayga Ostrower (1995, 22), a luz do matematico Henri

Poincaré (1854 — 1912), descreve trés fases do processo
criativo. A primeira fase é o periodo onde o artista esta
completamente envolto em um determinado problema e se
identifica com esse problema. Nessa fase, h4& uma
“incessante elaboracdo de hipdteses” (OSTROWER:
1995, 22), que sdo examinadas e elaboradas mentalmente
pelo artista, porém de forma bastante inconsciente. A
segunda fase é descrita como 0 momento em que a idéia
inicial é formulada e emerge a consciéncia. Ja na terceira e
Gltima fase, a idéia € reexaminada pelo artista, a fim de se
verificar e resultados e formular a obra.
O artista e pesquisador Paulo Laurentiz, em seu livro A
holarquia do pensamento artistico, propGe que o fazer
artistico seja pensado como holarquia. A holarquia do
pensamento artistico, refere-se a um sistema integrado
do pensamento da arte, e é a “manifestacdo de atos
cognitivos independentes que se integram, constituindo,
ao término de suas agOes individuais, algo uno e
integro” (LAURENTIZ: 1991, 17). Sendo assim, o todo
do processo criativo engloba trés momentos, insight,
operacionalizacdo e avaliacdo, que devem ser
entendidas como integradas, ou seja, 0s trés momentos
sdo independentes, mas possuem um “elo hierdrquico
que possibilita a interpretacdo do pensamento como um
todo integrado, permitindo entender o pensamento da
arte como fruto de opera¢Bes complexas e auto-
estruturantes” (LAURENTIZ: 1991,126).

IV.1INSIGHT

O primeiro momento da holarquia do pensamento
artistico é descrito pelo autor como algo semelhante a
uma iluminagéo, que promove novas idéias. Ou seja, as
idéias sdo desencadeadas a partir do insight, e podem
ser desencadeadas por fatos do mundo observados pelo
artista. Em outras palavras, o insight pode ser
considerado uma resposta/manifestacdo do mundo,
natural ou cultural®, uma explosio num “momento

“ Entende-se por natural aquilo que vem do mundo, externo. S&o os fatos
do mundo. J4 cultural refere-se as idéias, vém da mente do sujeito.

indeterminado, na observacdo descondicionada do
mundo” (LAURENTIZ: 1991, 69).

Enfim, insight sdo respostas que eclodem de maneira
brilhante, e € o momento mais dificil de ser analisado
por seu carater pouco claro e nada material.

Nas palavras de Laurentiz, a principal caracteristica
do insight é a

“sintese formalizada pela introdugdo de novas idéias,
ndo claramente observadas, quando se unem coisas ou
fatos até entdo distantes, assumindo uma postura de
pensamentos divergentes das tendéncias analiticas e
classificatorias, tradicionais na cultura ocidental”
(LAURENTIZ: 1991, 24).

Segundo Laurentiz, se, apds o insight, o artista ndo
tiver condicBes de operacionalizagdo, ele pode parar o
processo.

IV.2 OPERACIONALIZACAO

A operacionalizagdo é o segundo momento da
holarquia do pensamento artistico de Laurentiz. A
caracteristica principal dessa fase é transferir para a
obra de arte qualidades que sejam semelhantes as
qualidades que provocaram o insight. Esse momento
engloba toda a etapa de realizacdo material da obra,
onde o sistema de producdo pode condicionar o
desenvolvimento do trabalho. Laurentiz afirma que o
“modo de operar estd diretamente relacionado aos
conceitos tecnoldgicos dos equipamentos”
(LAURENTIZ: 1991, 110).

E preciso notar que, ao discorrer sobre a
operacionalizacdo, o autor diz que todas as vezes que
um sujeito pratica uma acéo, percebe-se que essa acdo
esta de alguma forma impregnada de experiéncias de
praticas anteriores. Ou seja, essa impregnacdo, por
assim dizer, mostra “que o conhecimento é evolutivo,
ndo num sentido progressista, mas adaptado as outras
condicdes emergentes” (LAURENTIZ: 1991, 111).

IV.3 AVALIACAO

O momento de avaliacdo tem inicio quando a obra é
dada por terminada. Entéo, o artista passa de produtor a
primeiro espectador do seu trabalho, e pode olha-lo
com uma visdo mais critica, similar a um espectador
que procura interpreta-lo, com uma visdo critica e de
interpretagdo. Faz assim uma avaliacdo de sua obra.

Neste terceiro momento do processo criativo, sdo
avaliados os efeitos provocados pela obra tanto no
observador quanto no artista, comparando-0s aos
eventos que proporcionaram o insight e foram
trabalhados durante a operacionalizagdo. Em outras
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palavras, nessa fase procura-se avaliar as associa¢des
I6gicas entre a obra e o insight promotor.

V. ETAPAS DA CRIACAO COLETIVA

Observa-se que as etapas do processo criativo
elaboradas por Ostrower podem ser consideradas etapas
do insight descrito por Laurentiz. Logo, ndo podem ser
entendidas como o todo da holarquia do pensamento
artistico.

Apesar de a divisdo da holarquia do pensamento
artistico, proposta por Laurentiz, ser extremamente
pertinente, foi escolhida uma divisdo que surgiu da
observacdo especifica do processo de desenvolvimento
de obras do grupo SCIArts.

A divisdo proposta no presente trabalho também é
composta por trés momentos esquematizados e
subdivididos em trés fases aqui descritas como Fase A,
B e C conforme se segue:

» Fase A: é a fase que as idéias surgem e permanecem
em gestacdo. E subdividida em: fase A, onde ocorrem 0s
brainstorms do grupo, as reunides presenciais e fase A,,
onde a idéia ja esta mais clara e o grupo a desenvolve,
pesquisa sobre o tema e modos de realiza-la e comeca
dividir tarefas com o intuito de formalizar o projeto.

» Fase B: ¢é a fase da finalizacdo e formalizacdo do
projeto e que se estende até a concretizagio da obra. E
subdividida em: fase B;, quando o grupo parte em busca
de apoio e mapeia as condi¢cles necessarias para a
realizacdo do projeto; fase B, quando o projeto é
adequado as condicGes de realizacéo, fisicas e financeiras
de acordo com o espaco oferecido pelo apoio. Nessa fase é
feita a montagem, que, muitas vezes, envolve novas
readequacdes. Fase na qual os testes sdo mais intensos.

« Fase C: é a fase em que a obra é finalizada. E
subdividida em: fase C;, que ocorre durante a abertura do
evento, onde é feita a documentacdo, normalmente em
video e foto; fase C, ocorre quando 0 grupo procura
observar como esta a interagdo do publico com a obra,
para avaliagdo posterior; e fase C3; que ocorre na reunido
presencial logo apos o evento, na qual os integrantes do
grupo conversam sobre as observacdes que fizeram e, as
vezes, discutem alteragfes para uma proxima montagem
da obra. Na impossibilidade de reunido presencial
imediata, a discussdo pode acontecer também via e-mails,
skype e telefone.

As duas divisdes, a de Paulo Laurentiz e a que esta
sendo proposta aqui, sdo semelhantes na estrutura geral.
O que se fez, portanto, foi examinar, através da
experiéncia criativa em coletividade as subdivisfes
dessas estruturas, aqui nomeadas “fases” ou “etapas”.
As fases A, B e C foram elaboradas pela observagdo do

método de desenvolvimento de trabalho de apenas um
grupo, o SCIArts — Equipe Interdisciplinar.

Observa-se, também, que a divisdo do processo
criativo por fases ndo subentende um processo linear.
Os eventos do processo, denominados aqui como fases,
ndo sdo lineares. Segundo Salles, tais eventos devem
ser observados “como nds ou picos da rede, que podem
ser retomados a qualquer momento pelo artista”
(SALLES: 2006, 37). Em outras palavras, a criacao
acontece na continuidade do tempo no “universo do
inacabamento”, onde persiste a impossibilidade de se
definir inicio e fim do processo.

Sendo assim, percebe-se que h& um continuo vaivém
entre as fases do processo, onde regressdo e progressdo
ndo cessam. Logo,

“foge-se, assim, da busca pela origem da obra e
relativiza-se a nocdo de conclusdo. Cada versdo
contém, potencialmente, um objeto acabado e o
objeto considerado final representa, de forma
potencial, também, apenas um dos momentos do
processo” (SALLES: 2006, 26).

O processo é continuo e varidvel, caracteristicas que
impossibilitam precisdo absoluta quanto ao momento de
“mudanca” da fase A para a B, da B para C, pois o
progresso e 0 regresso sdo elementos presentes na acgéo
criativa. O modo como os artistas (ou o coletivo) lidam
com esse vaivém sera chamado aqui de gestdo de obras.

Para Leote (2008a) a gestdo de obras no SCIArts
pode ser considerada um grande corpo que se
desenvolve em etapas significativas e complexas, desde
a sua orientacdo inicial. No grupo em questdo, através
das praticas, trocas e negociacdes, 0s componentes do
grupo ajudam a moldar e dar significado para 0 mesmo, de
tal maneira que, no processo, percebe-se a emergéncia de
uma identidade coletiva. Os prdprios integrantes do grupo
afirmam que reconhecem, tanto no processo de criacdo
quanto na realizacdo das obras, a marca do coletivo.
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Abstract —Todo lo que el arte habia metaforizado ya sionado, enfermo y en coma irreversible. Se habla de
estd materializado, sumido en la realidad. Vivimos en la tiempos aciagos y de indigencia, de tiempos de disua-
realizacion de la utopia, su hundimiento en tiempo real. = sjgn, y ahora la incertidumbre acerca de la direccién
Invadida por las imagenes, este nuevo régimen de ficcion iy revisiple en la que esta arrastrandonos esta catastro-
afecta hoy a la vida social, la contamina, la penetra hasta el fe. Michel Maffesoli nos recuerda queuchas veces

punto de hacernos dudar de ella, de su realidad, de su |asifi fend baio la rabrica inf i
sentido y de las categorias de identidad y de alteridad que Clasiicamos €sos 1enomenos bajo la rubrica infamante

la constituyen y la definen. Términos comduiperrealidad ~ d€ un regreso a la barbarie, olvidando que ésta es tan
tiempo reaJ transparencia nos sirven como hitos para crear  S0l0 una expresion de la violencia de la naturaleza
nuestro “paraiso de acontecimientos” como contramovi- humana.Que también esta formada Hamus[2]. En-

miento en este mundo de lpantalla total tonces no hay que sorprenderse cuando la energia crea-
Index Terms —Art, humanities, Internet, multimedia  tiva busca sus expresiones y manifestaciones en otra
systems, net.art, technology, visual languages. parte. De hecho, y como propusiera Baudrillard, frente a

la ineficaz oposicién directa al poder se hace necesaria
una actividad de desplazamiento, la de llevarle a ocupar
| EL ACCIDENTE DE LA MIRADA la posicion obscena de la verdad, la posicion obscena de

) » o ) ) la evidencia absolutas alli donde confundiéndose con
En la introduccion &l procedimiento silencide Paul |, real, cae en lo imaginario; es ahi donde ya no existe,

Virilio, se plantean tres problemas con los que se puedgs, haber violado su propio secrefd]. Asi se entiende

encontrar el arte frente al horror que inaugelréempo  que mucho del arte electrénico y digital de los Gltimos
del desequilibrio del terrof1]: La fascinacion que pue- apos sea, en (ltima instancia, una infinita lucha por
de producir la contemplacion de un espectaculo horrorgyggirar |o evidente, por manifestar lo obvio, por volver

so. La posibilidad estética y ética del arte de representargirarnos ante la obscenidad de la evidencia absoluta.
tal horror. La necesidad de hacer arte en tiempos de

violencia 'y de, terror. _ _ . La articulacion de la convivencia en sociedades cada
¢Hasta qué punto el artista puede dar el giro esteéticR; mas heterogéneas y cruzadas es uno de los retos

necesario para que el arte vaya mas alla de la realidaqgimordiales de la sociedad contemporanea. A la coexis-
¢es posible representar el horror?, ¢niaresral hacer- tencia de distintas culturas, concebidas no ya como
lo en tanto recrea la fascinacién del hombre por la Vioéspacios multiformes, sino muchos y pequefios univer-
lencia? sos centripetos en territorios fisicos concretos, hemos de
No es inmoral esbscenoLo obsceno es aquello que iy |a posibilidad de una existencia paralela, simulta-
es gratuitamente visible, sin necesidad, sin deseo y s{fpa maltiple y, en algunos casos, alternativa en Internet.
afecto. Aquello que usurpa el escaso y preciado espaciQyritorios del orden de lo simbélico, donde se define la
de las apariencias. La obscenidad que produce el excesgnyivencia, espacios virtuales donde aflora lo imagina-
la ilusion material de la produccion, el consumo y 1&g y confluye con lo real. Esta estética se caracterizaria
acumulacion, la proliferacion de las imagenes y lagor un fundamento de heterogeneidades, de diferencias,
pantallas. Lo que ha apoyado la desaparicion del domye jnestabilidades, de discontinuidades, de arrastres. Un
nio simbolico de la ausencia y ha aparecido en su luggf,evo concepto de Ipuxtapuestaque pone fin a toda
una ilusiéon desencantada. Tampoco podemos hablar %nporalidad perspectivista.
moral/inmoral, no hay un juicio ético del bien'y del mal,  ; Aqsnde nos llevara la velocidad limite de un tiempo
como tampoco un criterio para distinguirlos, estamos feal?, ¢adénde nos devolvera quizas, porque a partir de
la_confusion de valores, alli donde ya no se pueden opgnora ya no se acelerara mas? Hablamos de un mundo
ner verdaderamente el bien y el mal. reducido a la inmediatez, a la instantaneidad y a la ubi-
Este nuevo escenario restablece la pregunta de Adorggigad (atributos que eran divinos), y de un tiempo
acerca de la imposibilidad del arte. ¢ Qué es lo que quegaycido al presente, a la actualidad. El espacio y el
de la sentencia de Adorno solee imposibilidad de  tiempo son absorbidos por la conquista de la velocidad
escribir un poema después de AusctivRDco 0 casi (e |3 |uz, la velocidad absoluta de las ondas electromag-
nada, seguimos en lo mismo, mas con otro cariz. Hgaticas. Todo es atraido a una sola superficie, el interfaz

pasado mas de medio siglo desde entonces y la enumgs| monitor o del visiocasco, que hace de nuestra rela-
racion delos desastres de la gueres infinita. El arte,  jgn con el mundo una relacién en la que se ven en un

un arte despiadadeomo lo denomina Virilio, contem-  mismo plano lo lejano y lo cercano. En un virtualizacion
poraneo de un mundo ya no solo desencantado y desilieciente de las relaciones sociales y de la comunica-
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cion. Nuestro espacio de vida es ya uno donde se da fundamental de no dejar rastrdsas huellas son sefiales
cierto caracter irreparable de las acciones insignifican- enteramente ambiguas, enteramente ambivalentes: las
tes Un mundo que se agota y reproduce a diario a travésiellas no son sefiales de una presencia, en la medida en
de una perpetua implicacién en lo minimo y en los detague son sefiales de una ausencia. Todo esto no deja de
lles, en la que, cumpliendo con la premonicién baudriser paradojico. Entonces hay que saber jugar con cosas
llardiana, toda la energia de la cultura se implica en cadaomo esa desaparicién. Y este es el trabajo que tenemos
instante en uno solo de sus objetos, en uno sélo de sgse hacer.

rasgos o detalles. Y esta pérdida del espacio real en

beneficio de un tiempo real es una especieriteen El arte contemporaneo ha asimilatio puesta en
perfectode la realidad (no hay huellas, ni verdugo, niabismo[6] del cuerpo y la imagen, llevada a cabo en
victima, ni arma). nuestros dias por los medios de comunicacion y de tele-

comunicacion, lo que ha generado un juego reflejo de

Sin embargo, no por ello debe cesar todo, por el colfiragmentacion y su potencial reproduccion al infinito, de
trario debe continuar indefinidamente, ya que cada degérdida de lugar, con el riesgo de umperviolencia
engafio, como es bien sabido, conduce de una a ofrgegral y el auge de una alta frecuencia pornografica
esperanza. Y como dice HolderliRero donde esta el inmanente a las imagenes. Hoy el acostumbramiento al
peligro, crece también lo salvadddicho de otro modo, choque de imagenes y a la ausencia de peso de las pala-
alli donde se encuentra el mayor peligro, la inseguridadyras ha trastornado la escena del mundo. Imagenes tele-
el terror —y hoy en dia se ha globalizado, también en luisivas, de hechos terribles y a la vez cotidianos que son
virtual-, se encuentra la salvacién. Sobrescribiendo ladeglutidos a la hora del desayuno, del almuerzo, de la
palabras de Michel Maffesoli, a propdsito del mismomerienda y con la cena. Todos nos escandalizamos pero
verso de Holderlin e&l instante eterncsi con respecto  no apartamos la vista del aparato, cuantos mas progra-
a lo que nos ensefian las historias humanas, sabemasas sensacionalistas, recreativos, de distraccién y entre-
tener confianza en este “élan vital” que es la base ddenimiento, mejor. Cuando Virilio nos pone el ejemplo
toda estructuracion individual y social, podemos pensadel estudio de Foucault sobre los centros de castigo del
que un desequilibrio puntual puede ser la garantia desiglo XIX, donde la libertad estaba amenazada por una
un “plus-ser” en gestacion4]. Lo salvo esta al borde prohibicién, nos hace notar que hoy no hay prohibicién,
del abismo y, cada vez que nos acercamos al precipiciop hay fronteras, la globalizacién esta creando otro tipo
al peligro, nos acercamos a la salvacién, porque bienge confinamiento, por el que somos prisioneros de la
mal no estan separados por la diferencia, es un encadeontitud de los medios y de la inanidad de todo despla-
namiento natural, radical, ambos subsisten por la exisamiento.
tencia del otro. En el limite es donde cohabitan y coexis- La tirania del tiempo realde la que habla Virilio,
ten. tiende a eliminar la reflexion del ciudadano a favor de

El peligro consiste en esa amenaza que atafie a lana actividad refleja. Ahora bien, el tiempo real y el
esencia del hombre en su relacién con el propio ser y npresente global exigen del teleespectador un reflejo que
en peligros casuales [5], esta claro que el peligro dets del orden de la manipulacién, manifiesto en el acata-
gue habla Heidegger es referido a la esencia del ser,rmiento de la audiencia. Manipulacién envuelta en lo
espiritu. Nosotros nos enfrentamos no soélo a los riesgaeconfortante de términos conmteracciéno comuni-
de nuestro pensamiento, sino al terror y al horror queacion En numerosas ocasiones se ha querido ver la
circunda nuestra época: guerras-fantasmas, guerrasteractividadcomo el principio fundamental de la defi-
bacteriol6gicas, genéticas, tecnocientificas, ademas deriécion social de los nuevos medios. Placer como el en-
guerra contra la ignorancia. El peligro se esconde d&egarse al funcionamiento tecnolégico, un rendirse al
todo ente en el abismo, a fin de que sea visto y mostradarastre dentro del fluir medial. E&ppingo el perderse
por esoslos mas arriesgados, capaces de alcanzar ante Internet como el verdadero gesto de la desapariciéon y
el abismo. Por buenas que sean sus intenciones, toda la renuncia al sentido, el definitivo gesto del abando-
salvacion por medio de alguna estratagema sigue siendarse activo. En su conjunto constituye, seguramente, la
para el hombre amenazado en su esencia, a lo largo uiés alienante modalidad de expectacion.
su destino, una apariencia inconsistente. La salvacion
tiene que venir del lugar donde la esencia de los hom- Esto nos revela dos superficies: una, la del discurso
bres cambia. No estamos intentando aqui formular nirenodino y superficial condicionado por la publicidad y
guna teoria de la salvacion, simplemente hay que llegat arte contemporaneo que trabajan con flashes e image-
a otra cosa, evitar el duelo, sobre todo no lamentar eles y en detrimento de la palabra y el lenguaje; mientras
objeto perdido o el sujeto perdido, y hay que ir mas allgue elnet.art se presenta como un arte donde la palabra
del trabajo de lo negativo. (como teoria y practica artistica) y las formas del acon-

Se da en el arte una estrategia doble: hay una pulsifecer de ésta ejemplifican uno de los caminos mas ilu-
de anonadamiento, de borrar todos los rastros del munaaeinados y sugerentes en el deambular artistico contem-
y de la realidad; y una resistencia contraria a esta puporaneo.
sion, evidenciada en estas palabras de Micheluastis- El mundo ya no puede ser recreado como en las obras
ta es aquel que resiste con todas sus fuerzas a la pulsidie antes, es decir, desde la perspedciivaa del crea-
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dor. Antes el arte era un encuentro (nico en un momengxaltacion de su estatus de embelesadora, deliciosa y
dado entre alguien —una imaginacion— y un objetosutil encantadora del animo y los sentidos. La ausencia
Habia una ausencia, una distancia entre el artista y sl sentido de las apariencias/gelve de una visibilidad
obra, y no habia ni promiscuidad ni confusion de papespalina y sin profundidad, donde el apogeo esta muy
les, pero si, la creacion de una relacion dual, complice gerca del ocaso, y ser efimeros forma parte de la esencia
secreta. Ahora esta complicidad se ha visto trastocadte los poderes. Asi un estilo perdido u olvidado, el de la
por la universalizacion de la obra de arte. Esto quedapariencia, tiende a renacer: el juego de las apariencias,
descrito como proceso generalizado de estetizacion debmo expresion holistica del mundo, se presenta como
mundo en las sociedades actuales. Este fenédmeno viemea buena manera de retomar el proceso de subjetiva-
provocado por el proceso de expansidn en las sociedadgén de la existencia, por el que se puede pensar en un
actuales de las tecnologias de comunicacion y el congieencantamiento del mundo y la vida.
guiente condicionamiento de los modos de la experien-
cia por el media audiovisual y representa, por un lado, la De alguna manera el arte esta sometido a una ldgica
estetizacion exhaustiva del sistema de los objetos, y pde la moda, o sea, del reciclaje de todas las formas, pero
otro la estetizacién misma de los modos de la experiemitualizadas de algun modo, fetichizadas y totalmente
cia, una estetizacion difusa y generalizada de las formagimeras, en una comunicacion vertiginosa.
del conocer mismo. Y esto tiene una consecuencia in- Después de la desaparicion del arte y de su inmersion
mediata e inevitable sobre el universo de lo propiamenten la banalidad, estamos enmomento paradojicamen-
artistico: el desvanecimiento de su sentido especifico. £e iluminado, encantado, en el que se aprende a vivir de
partir del momento en que todo puede convertirse eesa banalidad, a reciclarse en los propios desechos. Asi
obra, todo individuo se convierte evidentemente emlicen que hemos pasado de la utopia a la barbarie. Los
publico, mas aun, en otro de los reguladores de la prague asi hablan son ante todo espiritus que tienen miedo
duccidn artistica. La democratizacién de los medios, lde afrontar lo extrafio y lo desconocido, y como nos
autonomia de Internet, de sus formas de producciéexplica Maffesolihay una poética de la banalidad,
distribucion y recepcion, permite una mayor y mas dipoética que entrafia una carga de intensidad; es decir,
versa audiencia que, paralelamente, puede actuar corf@exigencia de vivir aqui y ahora, el deseo de gozar lo
productora. Y ahi, en esa conexionnterfaz es dable que se presenta, un mundo tal cual es, el Unico que es
esa especie de cortocircuito, de admiracion que al fin glado vivir [7]. Encontramos tal utopia en lo que pode-
al cabo es una pasién debido a que algo en ese medims llamar el mundo imaginal posmoderno. Es decir, un
seduce, es decir, esa pasion que distrae de la propraundo donde la imagen, bajo sus diversas modulacio-
identidad, del propio ser y hace que uno sea otra cosa. nes, es el elemento esencial del lazo social. Es decir, un
Con esto hay otro aspecto por el cual los artistas nd@zo social basado en emociones comunes, sentimientos
estamos convirtiendo en extensiones de la tecnoculturacpmpartidos, afectos puestos en juego en la escena pu-
somos medios sintopicos del arte, la ciencia y la tecndlica. Se trata de una utopia vivida en lo cotidiano, tanto
logia. Somos “gadgets” con la mano-ratén, el lienzoes asi que la imagen es omnipresente. Imagen refleja de
pantalla, el teleobjetivo-ocular o el visiocasco que no$os innumerables mundos y vidas que derivan en el
pierden en las redes de ti@nsparencia,palabra que universo flotante, transparente, ultratemporal, infinito e
también a perdido su connotacion positiva: era la idealindefinido delnet.art en Internet. Y como es bien sabi-
dad —el mundo se volvera ideal cuando se vuelva trangdo, una utopia cumplida crea una situacion paradojica,
parente—, la ausencia que provocaba cosquillas al 6rgaga que una utopia no esta hecha para realizarse sino para
de la imaginacién. Y con el exceso de transparencia seguir siendo una utopia. La realizacién de los suefios y
dio exactamente lo contrario: la pérdida de toda interiodel arte nos coloca en una situacion flotante, a la espera.
ridad, de todo secreto, de toda intimidad, y la transpaero perder la ilusién, como dejar de hacer arte, es lo
rencia se vuelve la visibilidad obligada, la visibilidad que se convierte en una barbaridad. Necesitamos saber
absoluta de todas las cosas. En este punto, la transpargoe hay una actividad capaz de nutrirnos y proporcio-
cia es una especie de catastrofe, un nuevo accidente m#rnos el deseo y la pasion necesarias para resistir la
la mirada. Hay transparencia cuando hay visible e invilocura con que se esta expresando un mundo increible-
sible, si solo hay visible entoncesladransparencia del mente coherente con su enfermedad. La necesidad de
mal como nos explica Baudrillard, es la posibilidadhacer arte en tiempos de violencia y desidia es incues-
absoluta, todo esté ahi al mismo tiempo y ya no se puedienable.
ver a través. Acaso se esté presentando para nuestra sociedad un
Lo que nos lleva a la otra superficie, la “apariencia” -momento-bisagra, cuando por fin algo pase, algo cambie
la gran sometida a l&dansapariencia. Toda nuestra y muestre lo que nos hemos estado perdiendo y dénde
estética ya es precisamente un juego de aparienciass perdimosRESISTIR al progreso de la desmesura, de
Recordemos que para Nietzsche el arte es una estratelfiaproppganda publicitaria, del valor mercantil; 31-
de las apariencias, la mas sutil. Esa ilusion vital de IagERGIR hada un enfoque concreto, artistico, seductor.
apariencias, la ilusibn como escena primitiva, muy anteto progo de la publicidad es tener un mensaje oculto,
rior y mucho mas fundamental que la escena estéticaubliminal, y lo propio del arte es no tener ninguno
queda superada por la “violada” imagen, es decir, por laalvo el suyo propio, y ése es su gran misterio.
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No se deberia poder pasar al lado encantado de ilsstrumento para sospechar por qué esa representacion
forma y la apariencia hasta después de haber resuekts imposible. Este instrumento especificamente critico
todos los problemas. Y el arte supone resueltos ya todasirgido con todo su potencial en el momento preciso en
los problemas, y no es la solucion a los problemas reel que la época de la imagen técnica ha llegado a su
ales, el arte en su definicion ideal es sélo la solucidon eonsagracion historica esredt.art, el arte realizado en 'y
problemas que no existen. Sin embargo esto no signifigaara la red.
gue el arte o los artistas nos mantengamos al margen deEn este universo, la imagen se da como imagen-
mundo y sus problemas, sencillamente el papel del arteempo, cuyo signo se experimenta como efimero y
es devolver la ilusién, encantar y encontrar las miradasiovedizo, como contingente y en devenir, como acon-
perdidas. Por eso el discurso se ocupa de lo racional, tecimiento puro y no ya como representacion. Al contra-
todos los problemas que exigen y que esperan soluciério que el simbolo clasico no pretende durar o ser eterno,
Pero lo que nos interesa es lo que no debe tener y enca@mo que se hace testimonio de lo pasajero, de lo efimero
trar solucién, lo que es enigmatico, lo que es incomprery temporal. A cambio gana esa temporalidad interna a
sible. Y el arte, también el pensamiento, es una manepesar de su precariedad, se expande en un tiempo de
de mantener las cosas en su caracter misterioso, de resiato, se hace narrativo, y no pretende darse de una vez,
tir a la explicacion y a la solucién. Es posible que laen un tiempo cerrado, Unico e instantaneo. En ese no
propuesta social mas ambiciosa y complejardtlart  darse de modo inmediato y pleno, sino como apertura a
no parta de una intencién de critica o de denuncia explisn proceso aplazado de lectura, de interpretacion diferi-
cita sino de la creencia en que es posible solucionar lata, este dimensionamiento temporal interno da como
problemas de la sociedad a través de una comunicaciéesultado una completa y absoluta deslocalizacion espa-
publica diferente. Como plantea J. Martin Prasa, cial. Eso implica que nada de lo que aqui ocurre tiene
trataria de promover una via en la que la experiencialugar propio, quel net.art es literalmente utépices lo
estética pudiera convertirse en un modelo de conductque no acontece en ningun lugar y, al mismo tiempo, lo
comunicativa. Conseguir que la comunicacion sea alggue se da en una multiplicidad de espacios, ubicuamen-
mas que un mero efectdpreciar las posibilidades de la te. En todos ellos puede darse a la vez, habitando una
ingente liberacion de la comunicacion tanto a nivelmultiplicidad de lugares y tiempos, no teniendo a la vez
técnico como politico de cara a abrir camino a unani espacio ni tiempo propio, ni aqui ni ahora. Pero esta
efectiva experiencia de la individualidad como multipli- ubicuidad y efimeridad hacen que pierda definitivamen-
cidad[8]. te elaura, siempre ligada a la percepcion de una distan-

cia, que se refiere a una localizacién, a una remisién al

Vencidos ante la imposibilidad del arte, solo nos queerigen, a las coordenadas de un aqui y un ahora deter-
da disolvernos y desaparecer. No hay mas que una satinados. José Luis Brea nos recuerda jgseamente
da: retirarse dsi mismg que haya una funcion de au- eso es lo que el net.art pierde de manera definitiva, y las
sencia. Estar en contra de esa presencia incondicionabnsecuencias de este extravio son por completo incal-
contra esa voluntad de hacer que todo esté presente @nables[9].
tiempo real. Hay que defender la ausencia, hay que ¢Como hacer para hilar de nuevo el tejido original?, y
defender la distancia, la posibilidad de encontrar ugcémo hacer para que vuelva a centellear? La liberacién
espacio secreto, diferente, que la ausencia sea de algud®las imagenes ha consistido en su proliferaciéon, como
manera la escena primitiva de la ilusion. La légica binaacabamos de exponer y, a la vez, en su anulacion en
ria de la identidad queda subvertida en Internet, lo quinto tales. Conjuncion fatal del acontecimiento, del azar
significa la liberacién del cuerpo y basqueda detta- vy la deriva, es etlivino accidente La probabilidad de
dad encontrar un destino sorprendente, de seducir y ser se-

¢ Por donde empezar? La indeterminacién del destimucido, de ampliar las posibilidades de ser sorprendidos
del que navega, la indeterminacién del viaje y de logor algo/alguien, ponernos en manos del destie@r
limites, tienen un cierto caracter lidico e instigador de lgue Internet nos piendd&0]. Mientras actlia este desti-
creatividad. La suerte de la indeterminacion, de exploramo, la probabilidad de cualquier acontecimiento, aunque
sus probabilidades y secuencias y esperar sus encade- haya tenido lugar, jamas se agota. Y de ahi viene el
namientos secretos esta implicita en aquellos territorioscontecimiento de una vida, de esta gracia actual de
de creacion e investigacion y, en consecuencia, en l&sincidencias y nunca de un encadenamiento de causas.
practicas mas recientes, como es el casoaieadrt. La Unica manera de liberar las imagenes, las formas, es

Hace ya tiempo que Heidegger advirti6 @ielde la  encadenandolas, es decir, encontrando el hilo conductor
era de la imagen del mund&se fin representa al mis- de una metamorfosis que las produzca, que las vincule,
mo tiempo el estallido y la proliferacion exponencial deencontrar la forma sutil del encadenamiento.
las imagenes, la era de su multiplicacién infinita, la
época por excelencia de la imagen técnica. La imposibi-
lidad de edificar esa imagen global del mundo coincide Il. PARAISO DE ACONTECIMIENTOS
necesariamente con el tiempo de su fragmentacion,
dispersion. El arte ya no puede ofrecernos un testimonio Si de lo que se trata es de recordar —porque nosotros
de representacion del mundo, no obstante nos ofrece somos aquello que recordamos, es decir, somos porque

Page 118



ARTECH 2008, 4th International Conference on Digital Arts, 7- 8 November, Portuguese Catholic University, Porto

recordamos—, entonces lo que no recordamos tal y consituar: ante el sinsentido de la realidad, provocado para-
es, no es el pasado, el pasado viene después, sin preg@icamente por un exceso de sentido, de transparencia
cita ni necesidad de que lo invoquemos. El pasado sn nuestra época, nos proponemos adentrarnos en la
esta dando y aflorando aqui-ahora, en el presente revivirealidad, huir de tanto odioso fantasma, de tanta falsi-
do por sabores, olores, sonidos que vienen acompafiadasacion y mascarada, huir de una realidad que ya no
de aquel ser, de aquel lugar y aquel tiempo. Asi pues, &sne sentido.
el presente lo que no conseguimos atrapar, presente Situacion paradodjica de la que debemos partir para
eternamente fluctuante, sin refugios y sin puntos cardiencontar lo perdido, pero no como objeto perdido, pues
nales. El presente, no bien acontece, al momento é3 que se ha perdido estd necesariamente perdido para
reapropiado, interpretado, descompuesto. Asi también kstimular otra blsqueda sin respiro. Tanto el objeto
vida, nuestra vida multiforme y huidiza y terrible y perdido como el lugar perdido no nos comunican, no son
siempre distinta. Pensarlo es emocionante y, a la vezapaces de procurarnos la energia para el movimiento,
terrorifico. Vernos caer en el vacio presente, en la nadzara el juego necesario. Toda nuestra filosofia, psicolo-
misma. gia se organizan en torno a la falta, en torno a la pérdida,
Nos quedamos asi atrapados en una paradoja que resstorno a lo negativo. Aqui aparece el deseo, el pensa-
causa aun mayor estup@L TIEMPO NO EXISTE, TO- miento del deseo que siempre ha estado sujeto al sujeto,
DO ES RRESENTE valga la redundancia. El problema es que estamos en un
El pardso brilla por su ausencirilla como los fue- mundo en el que ya no hay sujetos, tan sélo seres indivi-
gos artificiales, pero éstos, al igual que el castillo finalduados con todo tipo de poderes pero sin el otro. Segun
de las celebraciones pirotécnicas, recuerdan que el finaBaudrillardla energia se engendra de la alteridad radi-
llegdé. La nada siempre esta cerca de la mayor de lasal, es decir, de la imposibilidad aun de oponer las
intensidadeg11]. Esta nada nos integra en un conjuntocosas por pares como lo hacemos en todos los juicios de
mas vasto, el de la complementariedad de las cosas,wllor que tenemos, sean politicos, morales, filosoficos y,
de la multiplicidad de las facetas de la vida. El brillo deldesde luego, artisticos tambifi8]. Por consiguiente, la
paraiso nos recuerda la finitud e impermanencia de lanergia s6lo puede surgir de esa disociacién sin esperan-
apariencias. El instante es intenso pero precario. Laas de salvacion.
proximidad del ocaso puede llegar a un exceso de vida. El verano y el invierno, el agua y el fuego, como
Pero no se trata de una destruccion total, sino el hectiambién, la vida y la muerte, son elementos que se si-
de que ciertos elementos, que participaron en la conguen el uno al otro, formas que se encadenan, no que se
truccion de un mundo, se saturen. Se requiere una meponen, son irreductibles, pero se seducen unos a otros,
tamorfosis que permita la emergencia de otras formagen esto esta el encanto y la energia. Entonces ahi esta
sociales. Nuevas estrategias de desplazamiento marcalnasunto: en superar toda nuestra problematica de la
las claves del que habita en Internet, claves que nakiferencia, para vérnoslas de nuevo con la alteridad
hablan del hecho de poder “cruzar fronteras”, espaciasmdical y ya no con la diferencia, es el principio mismo
en los que se reclanpgnsar el presentd 2]. de la ilusion proustiana: Marcel Proust queria recuperar
la alteridad, recuperar al otro, por eso nos ofrece su
La aventura de salir en busca de la vida auténtica ljpro: toda vez encontradas las palabras, la reconcilia-
encontrarla con toda exactitud a una hora y en un lugacjén entre la palabra y la imagen, la palabra y el mundo,
que nos permitiera ver donde estaria no el falso vacio denemos al otro. Proust dio el salto, salié de si mismo y
este mundo sino el vacio y la nada verdadera o, tal vege entregé y perdi6 en el otro a través de su obra. Proust
la salvacion del vacio actual, la salvacion del espiritu ers todo lo que quiso ser: devenir vegetal, devenir insec-
una época en que la realidad ya no tiene sentido. Y &, devenir inhumano... Pasar al otro lado es lo que nos
arte seria el instrumento ideal para la utopia. queda, ser el lugar de deseo, maquinas de seduccién, el
El arte busca la vida, pero también puede perderla enotor de desplazamiento y de ilusion, imprescindible
el intento porque esta enteramente concentrado en ellgogra la construccién de una escena y de un acto de crea-
en su busqueda. No hay nada a veces mas alejado deilan.
realidad que el arte que nos esta recordando en todoEn este sentido se necesitan nuevos “funambulistas”
momento que la vida y el mundo estan perdidos el unque sepan que el arte es ilusion, ademas de riesgo, des-
para el otro, y no hay nada mas subversivo que él, quesza, vértigo, mas siempre instinto. Que sepan que todo
nos devuelve a la verdadera vida al exponer lo que larte, en lugar de ser una version mas o menos realista
vida real y el tiempo global asfixian. De otra manera, etlel mundo, es creaciéon. No sélo consiste en inventar
no-lugar, lahiperrealidad la no-obra abarcan diferentes sefiueloen donde la realidad del mundo sea lo bastante
aspectos de paraiso, de un paraiso contemporaneo,imgenua como para dejarse coger, sino como nos lo
decir, de un paraiso velado. Para el cual, el arte, la actiecia Proustin gran escritor no tiene que inventarlo en
vidad artistica, mas concretamente, no encuentra rest sentido corriente, porque existe ya en cada uno de
puestas, se ahoga en sus propias preguntas y se escondsotros, no tiene mas que traducirlo.
tras perezosas e insipidas “originalidades”.
La bisqueda del presente puede sonar paraddjico, perdecir que “hemos sido expulsados del paraiso” no
es en esta situacion de irrealidad donde nos debemesena extrafio por toda la tradicion del pensamiento
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judeo-cristiano que pesa a nuestras espaldas, perojsio”. Cuando no basta con ser los espectadores y tene-
decimos quénemos sid@xpulsados del presentsto si  mos que ser los actores.
gue puede no ser entendido. El presente, el ahora de I&Quien en esta forma de pensamiento-afecto nos habla
telematica, este presente que nos ofrece la ciencia y és el anhelo incolmable de algtro, de vida auténtica,
comunicacion, pretende la sincronizacién del mundo, ede pasion incontenida de magnificencia, de plenitud. Es
decir, conseguir una informacion total, sin fronteras yya misma ecuacién de reciprocidad/reversibilidad que
asi la simultaneidad de todos los acontecimientos. Lmstituye como sistema de socialidelccuerpo sin érga-
mismo ocurre con la globalizacién del tiempo que eli-nosde una multiplicidad innumera, como nos recuerda
minaria la diferencia de los tiempos locales y eliminaridlose Luis Brea, aquellmitatio afectique Spinoza ima-
también la perspectiva del espacio real, este espacginaba como utopia politica radical: la ciudad como
gracias al cual nos situamos con relaciéon a quien estaemjambre mismo del espiritu coaligado de los hombres
nuestro lado, a quien nos toca en sentido fisico y no e@nsobornables.
el sentido de los captores. Pero estamos tan acostumbraAhora bien, este es un pensamiento que no trata de
dos —pulsando un botén- a disponer de las Ultimas notilemostrar nada, mas bien, quiere mantenerse como
cias y de la informacion de cualquier lugar de la Tierra elemento de juego, estar ahi sin ser descubierto. Sospe-
incluso del espacio sideral, es tan normal que ya no tierehamos de un punto fijo e inalienable: lo secreto e in-
importancia; ni siquiera somos conscientes de la desapefable que el pensamiento de la seduccion, del arte, debe
ricién del tiempo, porque el espacio hace ya tiempo qupreservar para no descubrir su encanto, su magia y no
ha sido absorbido, devorado por las imagenes, por l@mper el hechizo. Por ello este pensamiento de la se-
velocidad de los medios de comunicacion y de los transtuccién se nos brinda como el idoneo para barajar las
portes. incidencias de un mundo paralelo a este mundo de la
Todo esto nos lleva a reincidir en la cuestién acerca dectualidad, de la hipervisibilidad, de la hipersonoridad,
la actualidad del arte, por que el arte al igual que ain mundo trans-real que ha superado su idea, y ha ido
tiempo se ha vuelto real, ha desaparecido en la realidadas alla de donde puede, en donde ya no hay fin ni
absoluta de ldiperrealidad El arte es una maquina de siquiera vemos el principio datable y la progresion nu-
ilusion, una maquina de seduccion, si se sitla en el teaérica es infinita.
rreno de la realidad ¢dénde nos ocultaremos? ¢DdndeEste pensamiento debe ser un elemento provocador
encontraremos el espacio de encantamiento y de ilusi@on espiritu catastrofico que al mismo tiempo se pre-
desde el cual rechazar toda esta voragine de situacionasupe por lo humano e intente recuperar la reversibili-
y pensamientos necios y vacios en este momento eterdad del tiempo, del bien y del mal, de lo humano y de lo
para el cual no hay vuelta atras, ya no podemos deshadehumano, la reversibilidad del arte, no como mecanis-
lo hecho en este plano del mundo y del tiempo? mos alienados o perdidos sino como elementos extrafios
A no ser que toda la desaparicién del arte se conviertpue brillen por una verdadera seduccién venida de otro
en unarte de la desaparicigncomo sefiala Baudrillard. lugar, brillan por haber excedido su propia forma para
Si el mundoes ilusion, en el sentido de que no hay redlegar a ser acontecimiento puro.
presentacion posible del mundo (del mundo visible y del No nos extrafiemos si el camino emprendido no se
mundo invisible, de todos los mundos posibles e impoacerca a ningudn fin, pues no es su intencion ni su queha-
sibles), porque el mundo inmanente no tiene doble, eser, sencillamente nos deleitaremos con el viaje, el tra-
decir, es apariencia pura. De la misma manera ocurggecto y sus signos que tendran un fin en el momento de
para los seres y las cosas, nunca somos contemporanefasmetamorfosis gracias a la seduccién como agente que
siempre estamos ausentes los unos para los otros. Y ed&svia, que ilusiona, que produce una reversibilidad en
es la ilusién del mundo, esta ausencia, este desfase erlaelque algo pasa de una cosa a otra, de una palabra a
tiempo y en el espacio, hace que las cosas estén auserifsa, de un pensamiento a otro, puro devenir.
de si mismas, que los seres estén ausentes unos de los Entonces no es deplorallESISTIR (sin limites, sin
otros, y por eso hay alteridad, por eso hay vida. imagens, sin realidad, sin nada a que amarrarnos en
Para ello queremos proponer un juego, el juego deluestro desencanto y desasosiego), aprehender un pen-
pensamiento-acontecimiento, el pensamiento de usamiento radical, radical por su violencia y por su vincu-
paraiso de acontecimientos. Un juego sin conclusiéracion con el origen.
también una forma definitiva de ilusion, por supuesto un En Michel Foucault encontraremos, sin duda, los
pensamiento paraddjico y seductor que es un pensfundamentos para quien la resistencia es entendida como
miento mas radical que formara parte del destino secretweacién de nuevas formas de vida, de una nueva cultu-
del mundo, de nuestro mundo-pantalla. Se trata de wa, en donde las minorias deberian afirmasadlo en
desafio. Siempre hay que ir mas alla. Es la Gnica mané&nto que identidad, sino en tanto que fuerza creadora
ra. En la seduccion se busca desplazar la identidain gran medida, las propuestas de Hardt y Negri siguen
desplazar el sentido, los pensamientos, el discurso tiemsas mismas pautas marcadas por Foucault. También
gue convertirse en seduccién. El pensamiento radicallos plantean el desarrollo de una base ontolégica alter-
s6lo comienza cuando se abandona esa posicion dwtiva, centrada y soportada por las practicas creativas y
discurso racional en la que se esta afuera. Cuando @eoductivas de la multitud [14]. Por todo ello, el arte
cierto modo se pierde el sentido y hay un volverse “obeomo 6ptima forma de resistencia en el contexto de las
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nuevas redes, seria una anticipacién extrema del podgue se efectlia, apenas instantaneamente, entre las lineas
constituyente de la multitud. A través de las propuestadel tiempo.Mero momento de fuerza, nada en ello se
artisticas se operaria, cuando menos, un conato de mstabiliza, nada cobra cuerpo simbolico, nada cristaliza
configuracion poética de las interacciones sociales en l&n la forma de una identidad cumplida, cerrada. Una
redes. economia de afectos censada por lo inaprensible de un

Proceso inorganico de subjetivacion colectiva (comdiempo-intensivo, que relne y dispersa en décimas de
la comunidad da Giorgio Agambem o la nocién de mulsegundo una multiplicidad de movimientos auténomos
titud de Hardt—Negri). Sera en la produccién experimeneonjugados, de lineas de vida cruzadas que son, a cada
tal de formatos inorganicos donde podremos encontrarmomento y simultineamente, lineas de encuentro y
levantar lineas de fuga a lo trazado, alli donde esas prdeas de fuga. Escenario de una figura efimera, en cons-
ticas experimentales sean capaces de conducirnos hataamte construccion. Donde la sociedad es entendida
el estallido indomesticado de los puros devenires queomo pura constelacion fractal de los afectos, de las
configuran cada vida, hacia el reconocimiento del compotencias del obrar (alli donde ellos se procuran creci-
plejo de multiplicidades —de singularidades intensivas+iento, fuerza mutua). No importa que ésta no disponga
gue no se dejan reducir a la figura del yo-individuo, detle un cuerpo propio, de una materialidad —o territoriali-
self dad- especifica: no hay fronteras ni biologia, sino la

En este punto, Internet quedaria definido como espgura transitividad negociada de los movimientos respec-
cio delotro, espacio donde se experimenta la alteridadivos, un espacio relacional y en curso, un lugar de dia-
radical.La l6gica binaria de la identidad queda subverti-logacion muda desplegado por propagacién, por puro
da en Internet, queda desmantelada en el reconocimiertontagio de afectos, en esa economia de anticipacion al
de laotredad En Internet la identidad no produce repre-reconocimiento del otro que fluye constante e infijable
sentaciones, son las representaciones las que produammo un pulso instantdneo y siempre en caida, siempre
identidad. Liberacién del cuerpo y busqueda de la diveren transito entre sus momentos de comprension y disten-
sidad. La red nos libera del cuerpo y de los atributos quaédn. Es urestado de pasigruna fluencia de los afectos
restringen al individuo a un estereotipo determinado (njjue se mueve a la velocidad de una sola ecuacién impla-
raza, ni género, ni edad, ni estatus). Prescindir del cuecable: la del deseo en sus composiciones reciprocas, en
po es un alivio, nos permite fluir, dejarnos llevar y conssus innumerables travesias de lo ciudadano, a cada ins-
truirnos cada vez. Construirnos contextualmente, ser cdante negociadas [16].
el otro, ser en tanto que acontecemos.

Internet se convierte en un espacio de pliegue, dondeEl mundo se halla desintegrado, y sélo si uno se atreve
inventarnos identidades en proceso. Un espacio de fiee mostrarlo en su disolucién es posible ofrecer de él
cion que paraddjicamente puede ser mas real que #éguna imagen verosimil. Crear una realidad distinta
propia realidad. Se produce una desviacién, una sedudesde la realidad empobrecida y sinsentido del mundo
cion (se-ducere). En este nuevo contexto, la critica mate hoy. Explorar los innumerables, infinitos sentidos de
efectiva solo puede ahora ser pensada en términos ferealidad por crear y que so6lo podremos inventar desde
creacion de algo nuevo, como produccion de imaginadentro de esa realidad. Forzar la realidad, forzar las
rios alternativos. apariencias a través de la propia desaparicion, el arte no

Aqui y ahora es donde se dan cabida acontecimienté® hecho nunca mas que eso. A partir del momento que
como el universo virtual de “Second Life” alojado en ella actividad artistica existe es la tentativa de desafio de
entramado de Internet. Un mundo paralelo, muy parecie real, de negacion de lo real, de inventar otro mundo,
do al que conocemos (con sus bares, tiendas, residestra escena. En ningln caso podemos pensar en la idea
cias, museos, etc.) donde es posible pasear, compraidgl arte en las redes como elemento trascendente a la
relacionarse con los otros usuarios con la soltura deda, sino al contrario, como elemento que es capaz de
quién actla tras un alter-ego virtual —un avatar. En estaternarse en ella, de afirmar la existencia y el poder de
espacio podemos disponer, como su nombre indica, da diferencia: una necesidad de vivir mas plenamente, de
una segunda vida que supla algunos de los tangiblesas expresion compartida y solidaria, de una vida con-
inconvenientes de la realidad (limitaciones fisicas, soeiliada con la de los otros no por la via de la homogenei-
ciales, economicas, etc.) [15]. zacion sino por la del disfrute de las diferencias. Llegar

Tal queparaiso de acontecimientdSecond Life” se a la evidencia de esmuna través precisamente de la
presenta como un estado que es mera coalicién epidénaiscena y el ceremonial de las infinitas singularidades es,
ca de estados afectivos, propagacion y flujo a distancide alguna manera, avanzar en una forma de resistencia
de las empatias en el escenario dewgrpo sin érga- que anticipa lo que se enuncia en la cons@na mun-
nos de un puro plano de inmanencia abstracto. Maquindo es posible que, como decia Negri, implicen éxodo
de deseo, de una fuerza de mutualidad que depende dele va hacia nosotros mismos
ponerse en el mismo lugar una multiplicidad itinerante
de diferencias, de altos y bajos de intensidad. Momento
multitudinario que cobra cuerpo instantaneo en la forma
de un movimiento constelado como dirigido por una
voluntad unanime. Maquina de movimiento fulgurante

Page 121



ARTECH 2008, 4th International Conference on Digital Arts, 7- 8 November, Portuguese Catholic University, Porto

REFERENCIAS

[1] Frargmento perteneciente a una entrevista hecha a Paul
Virilio con posterioridad a los atentados del 11 de Sep-
tiembre de 2001Si durante la guerra fria dominé “el
equilibrio del terror” que habia empeza-do con la caida
del Muro de Berlin y habia conti-nuado con las guerras
del Golfo y de los Balcanes, ahora asistimos a la primera
guerra de la Mundializacion, la caida de las Twin To-
wers inaugura el tiempo del desequilibrio del terror.

[2] Maffesoli, Michel, Elogio de la razén sensible. Una
vision intuitiva del mundo contemporand®aidos, Bar-
celona, 1997, p. 35

[3] Baudrillard, Jean,Las estrategias fatalesAnagrama,
Barcelona, 1994, p. 84

[4] Maffesoli, Michel, El instante eterno. El retorno de lo
tragico en las sociedades posmodernRaidds, Buenos
Aires, 2001, p. 96

[5] Heidegger, M.,¢Y para qué poetasMadrid, Alianza,
2001, p. 220

[6] De latraduccion del francé8nise en abyme'jue alude
a la inclusién dentro de una obra literaria o pictérica de
un enclave que reproduce aspectos o fragmentos de la
obra total.

[7] Maffesoli, Michel,El instante eternoOp. cit., p. 59

[8] Martin Prada, Juarkl net.art, o la definicion social de
los nuevos medioen linea]. En: Aleph. Disponible en
Web: http://aleph-arts.org/pens/definicion_social.html

[9] Brea, José LuisNet.art: (no)arte, en una zona tempo-
ralmente autonoméen linea] En Aleph. Disponible en
Web: http://aleph-arts.org/pens/net.html

[10] Zafra, Remedios|nternet me piensden linea]. Red

digital, 2002. Disponible en Web:
http://reddigital.cnice.mec.es/3/firmas/firmas_zafra_ind.h
tml

[11] Maffesoli, Michel,El instante eternoOp. Cit., p.120
[12] zafra, Remedios, Op. cit.
[13] Baudrillard, J.La ilusion y desilusion estéticas, Caracas,
Monte Avila Editores, 1998, p. 49
[14] Michael Hardt — Antonio Negrimperia. Paidds, Barce-
lona, 2002, p. 43
[15] Martinez Fabre, M-P — Sentamans, Deslices de un
avatar: prestidigitacion y praxis artistica en Second Life
En: e-book: 1° Encuentro Inclusiva-net: [Nuevas dinami-
cas artisticas en modo Web Zjttp://medialab-
prado.es/article/documentacion_ -
1_encuentro_inclusiva-net
[16] Brea, J. L.,Telepatia colectiva 2.0 (Teoria de las multi-
tudes interconectadasfn: e-book: 1° Encuentro Inclu-
siva-net: [Nuevas dinamicas artisticas en modo Web 2]
http://medialab-prado.es/article/documentacion_-
1_encuentro_inclusiva-net

Page 122



ARTECH 2008, 4th International Conference on Digital Arts, 7- 8 November, Portuguese Catholic University, Porto

Estructuras Digitales en Narrativas Contemporaneas. 3 ejemplos

Alberto J. Garcia Ariza (albertoariza@uvigo.es)

Silvia Garcia Gonzalez, Lola Dopico Aneiros

Grupo de Investigacion DX7. Tracker, Universidade de Vigo, SPAIN

Abstract —— Las estructuras de los lenguajes de
programacion sirven como metafora para explicar ciertos
paradigmas narrativos. Las estructuras repetitivas de los
bucles estan presentes en modelos de historias de los Gltimos
afios, y se produce una realimentaciéon ya que permite que
entendamos tanto las historias en términos de computacion,
como la programacion informatica en un sentido narrativo

Index Terms — Programacion, narracién, bucles,
computacion.

I.-LENGUAJES DE COMPUTACION COMO
SISTEMAS FORMALES

Podemos entender que la computacién, es en principio,
secuencial. Si nos abstraemos de que en realidad estamos
usando un sistema formal llamado lenguaje de
programacion que nos sitla a otro nivel respecto a lo que
realmente realiza un ordenador (operar con
conmutadores), y que mas tarde sera compilado o
interpretado para ya dar 6rdenes directas sobre el
encendido/apagado de dichos interruptores; podemos
establecer que un lenguaje tipo de programacion funciona
de manera lineal. Una sentencia detras de otra. El
programador estructura sus cddigos de acuerdo con la
estructura del lenguaje que se usa.

Pero una estructura lineal es muy rigida y limitada, como
estructura. Dicha secuencialidad se puede romper o trucar
de varias maneras. Mediante las condiciones y los bucles.

Esos dos elementos son los que diferencian, desde mi
punto de vista, los sistemas formales de mera codificacién
de los de programacion. Con condiciones se pueden
obviar o acometer ciertos procesos, mientras que con los
bucles se pueden repetir dichos procesos.

A su vez, en todo bucle esta presente una condicién. La
condicién de que el bucle se repita siempre que no se haya
alcanzado la situacion de finalizacion del bucle. Por
ejemplo, si proponemaos un bucle que repita una accion
diez veces; dicha accién se repetira siempre que la
iteracion no haya alcanzado la cifra tope, en este caso,
diez.

Los bucles, a su vez, pueden ser de varios tipos. Los de
iteraciones determinadas (se sabe el nimero de veces que

se ha de repetir un proceso), los de iteraciones
indeterminadas (el total de las repeticiones depende de
una factor externo al bucle), y los recursivos (en la propia
definicion de la funcion se hace una llamada a si misma).
Pero en ningun caso existen los llamados loops infinitos.
Un bucle infinito causa el bloqueo de la computacion, es
la anarquia de la légica y la estructura formal.

Un bucle de iteraciones determinadas es lo que podemos
denominar un bucle FOR, y puede tomar la siguiente
estructura:

x=0

FOR x<=5
Proceso
X=x+1

Next

En esta estructura podemos observar los cuatro
componentes basicos del bucle: La inicializacion del
bucle (x toma el valor inicial), la condicion (el bucle se ha
de repetir mientras la condicién de que x<=5 sea cierta), el
cuerpo del proceso, la actualizacion (el contador x
actualiza de valor para que la siguiente iteracion tenga un
orden distinto) y la orden de iteracion (que nos devuelve
de nuevo al proceso.)

Un bucle de iteraciones indeterminadas podemos ilustrarlo
con la forma DO...WHILE:

DO
Proceso
WHI LE (x<=5)
En esta estructura el bucle se repetira de forma indefinida
hasta que la condicion deje de ser cierta, y que el valor de

la condicidn sea de una manera u otra es algo externo al
propio sistema del bucle.
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Por Gltimo esta la recursividad (un proceso que se define
en funcién de si mismo) que aunque conceptualmente
pueda parecer que esta proximo a la paradoja, si esté bien
formulada nunca nos lleva a una regresion infinita. Un
ejemplo tipico es la definicion matematica del concepto de
factorial de un nimero, que en términos de programacion
se puede formular de la siguiente manera:

Factorial (n) {
It (n=1) {
1
} else {
n*factorial (n-1)
}
}

Pero todo este tipo de estructuras no son 6rdenes de un
lenguaje de programacion en particular, o de un conjunto
de lenguajes. Son estructuras formales narrativas que se
usan en muchos campos de la comunicacién. En el Arte,
en la Literatura, en el Cine, en la narrativa en general.

¢Son estructuras distintas? ¢Son contrarias? ¢Son
complementarias?

2.-BUCLES COMO MECANISMOS DE NARRACION

Desde las concepciones de Vannevar Bush sobre el
memex, y la aparicion del hipertexto de Nelson, han
surgido gran cantidad de estudios sobre los modelos,
patrones y potencialidades de la escritura no secuencial.
No es objeto de este trabajo explorar dichas
caracteristicas, sino establecer un paralelismo entre la no
linealidad de una narracién, y la de los procesos de
computacion de un programa informatico, habiendo sido
escritos ambos, desde la mas pura secuencialidad.

De todas las estructuras que hemos observado, la mas
simple es la estructura FOR...NEXT. Podemos observar
claramente su funcionamiento en narraciones en las que se
usa el ejemplo del suefio. Cuando los personajes llegados
un momento despiertan y se nos dice que todo lo que ha
ocurrido hasta ese momento no ha ocurrido. Es una vuelta
a empezar. Es un recurso formal muy utilizado por los
seriales televisivos y franquicias cinematograficas que se
suele usar para facilitar el trabajo de guionistas que se han
visto metidos en apuros y no ven otra manera de continuar
la narracion.

Pero por otro lado, hay ejemplo de usos creativos del
recurso, que lo abordan como estructura narrativa
constructiva y pieza fundamental de todo el discurso. Un
ejemplo es la pelicula “Living in Oblivion” , de Tom
Dicillo (1995). En ella se nos presenta el loop por el que
pasa el director de la pelicula que intenta acabar un rodaje
con muchos problemas.

La estructura se nos presenta con varias iteraciones
anidadas. Es decir la estructura global de la cinta es el
rodaje de 3 escenas, pero a su vez, en cada escena, se nos
presenta la grabacién de cierto nimero de tomas.

La historia bien podria haberse planteado sin el recurso
del suefio, podria haber sido simplemente tres dias
distintos dentro del rodaje de la pelicula; pero el hecho de
que cada dia nuevo que pasaba anulaba hasta cierto punto
lo que habia pasado hasta el momento anterior, unido con
la paradoja de que hasta cierto punto, y aunque la cinta no
lo explicita, juega con la idea de que inconscientemente, el
espectador tiene la impresién de que los personajes y la
accion de la cinta van aprendiendo de las escenas que en
teoria nunca han ocurrido. Es una suerte de refuerzo
positivo de la mente del espectador hacia cierto sentido
que le hace sentir cierta clase de paradoja o surrealismo y
que la suma de la comprension de las partes no es la
misma que la comprensién de la pelicula como un todo.

Si nos atenemos a lo que pasa estrictamente en la cinta,
cualquier suefio es anulado por su irrealidad, con lo que lo
Unico que puede interesar a la accion es el rodaje de la
Ultima escena. Pero los suefios, y la frontera entre realidad
y suefio aunque se nos presentan como separados, nunca
llegan a separarse del todo en la mente del espectador. Por
otra parte el nimero de suefios es finito. En este caso tres.
Podria prolongarse hasta el infinito, pero eso es, al igual
gue en términos de computacion, el caos. La muerte
absoluta. Neil Gaiman lo expres6 exactamente de ese
modo, cuando en su historia de Sandman, Morfeo condena
al mortal que lo tuvo retenido durante 70 afios a un
cautiverio mucho mas cruel: el despertar eterno. Mientras
que su cuerpo fisico permanece dormido (posiblemente en
coma), su cuerpo sofiado esta constantemente despertando
de pesadillas y despertando EN pesadillas. El tiempo se
pliega hasta el infinito, lo que produce la muerte. No
estamos hablando de recursividades, no hay suefios dentro
de suefios, sino suefios después de suefios™.

'Esta misma paradoja temporal es el motor central de la
serie de televisidn inglesa “Life On Mars” (2007), donde
se juega con la duracidn del tiempo dentro y fuera del
suefio, de manera que el protagonista, puede vivir toda una
vida sofiando en los pocos segundos que en el tiempo real
le puede llevar morir.
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El segundo modelo de bucle, el DO...WHILE, es un poco
mas interesante, aunque plantea muchas similitudes con el
modelo anterior. Encontramos ejemplos en la serie de
television americana “Day break” (2007) o en la pelicula
“Atrapado en el Tiempo” de Harold Ramis (1993).

Este tipo de bucle ilustra perfectamente como la
secuencialidad del tiempo se ve paralizada
indefinidamente hasta que se cumpla cierta condicion, en
este caso, que el protagonista cumpla su obre “bien” a lo
largo de lo que dura la “festividad de la marmota”. En ese
caso, ademas vemos como se puede afrontar un entorno
rigido desde distintos puntos de vista. De hecho la pelicula
nos muestra e insinda un infinito o indeterminadamente
finito numero de iteraciones y como el sistema es
invulnerable y estable ante distintos tipos de acciones y
ataques contra el sistema.

Lo paradgjico de esta narracion se da en que nos muestra
un sistema solo coherente dentro del sistema. Es decir,
todo es légico siempre que adoptemos como hipdtesis
valida de partida que el tiempo puede entrar en un bucle.
Una vez que nos ponemos en esa situacion, vemos las
distintas actitudes con las que afronta el protagonista cada
iteracion. Primero actda amparandose en la impunidad de
sus acciones ya que no va a tener castigo en un futuro que
no existe. Mas tarde evoluciona, y da un paso fuera del
sistema, ya que si tiene consciencia de que esta fluyendo a
través de las iteraciones es que su pensamiento esta fuera
del sistema, con lo que las experiencias adquiridas son
enriquecedoras, asi que separa su existencia temporal
radicalmente del tiempo repetido cuando decide tomar
clases de piano, una cada dia, todas el mismo dia.

Una vez que su insatisfaccion aumenta, decide romper el
bucle, que como ya hemos visto, por repeticidn infinita
lleva a la anulacion (no sélo propia, sino de toda la
realidad), e intenta sucidarse. Al igual que el teorema de
Gadel implica un ataque contra el sistema desde fuera del
sistema, pero mientras que Godel demostrd que las
matematicas como sistema eran incompletas, el personaje
de la pelicula encuentra que el sistema no es permeable a
ese tipo de agresion.

Se produce entonces una serialidad. Se reproduce el
modelo de muchas series televisivas, que florecieron en
los afios 70 y 80, donde los episodios son totalmente
carentes de continuidad entre si. Hay una carencia de arco
argumental, y de hecho las estructuras se repiten a lo largo
de todos los episodios. Es lo que Derrida definié como el
triunfo del paradigma frente al sintagma. No importa lo
que se dice, sino la estructura de lo que se dice, que
ademas permanece invariable.

El tercer modelo de bucle es la recursion. La idea de la
recursién esta presente desde los juguetes de las mufiecas
rusas hasta en los dibujos de Escher. Y lo realmente
caracteristico de la recursividad es que la manera de
afrontarla intelectualmente ya no puede ser nunca a partir
de cada una de las iteraciones, sino desde la globalidad del
proceso.

En un bucle normal no hay profundidad, sino simplemente
una estructura que se repite (ya sea un numero
determinado o indeterminado de veces). La recursividad,
por el contrario, lo qu