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Abstract

Scott deLahunta

Shifting Interfaces: art research at the intersections of live performance and

technology

This collection of published works is an outcome of my practice-led inter-disciplinary
collaborative artistic research into deepening understanding of creative process in
the field of contemporary dance. It comprises thirty written works published from
1999 to 2007 in various formats and platforms. This collection is framed by a
methodological discussion that provides insight into how this research has
intersected over time with diverse fields of practice including contemporary dance,
digital and new media arts and non-art domains such as cognitive and social
science. Fields are understood in the context of this research to be largely

constituted out of the expert practices of individual collaborators.

This research starts from an interest in the impact of new media technologies on
dance making/ choreography. The collection of works show evidence, established in
the first two publications, of an evolving engagement with two concepts related to
this interest: (1) the 'algorithm’ as a process-level connection or bridge between
dance composition and computation; (2) the empirical study of movement
embedded as a 'knowledge base’ in the practices of both computer animation and

dance and thus forming a special correspondence between them.

This collection provides evidence of this research through a period of community-
building amongst artists using new media technologies in performance, and
culminates in the identification of an emerging ‘community of practice’ coming

together around the formation of a unique body of knowledge pertaining to dance.




The late 1990s New Media Art movement provided a supportive context for
important peer-to-peer encounters with creators and users of software-tools:and
platforms in the context of inter-disciplinary art-making. A growing:interest in
software programming as a creative practice opened up fresh perspectives on
possible connections with dance making. It became clear that software’s utility

alone, including artistic uses of software, was a limited conception.

This was the background thinking that informed the first major shift in the research
towards the design of software that might augment the creative process of expert
choreographers and dancers. This shift from software use to its design, framed by a
focus on the development of tools to support dance creation, also provided strong
rationale to deepen the research into dance making processes. In the second major
phase of the research presented here, scientific study is brought collaboratively to
bear on questions related to choreographic practice. This tead to a better
understanding of ways in which dancers and choreographers, as ‘thinking bodies’,

interact with their design tools and each other in the context of creation work.

In.addition to this collection, outcomes of this research are traceable to other
published papers and art works it has given rise to. Less easily measureable, but
just as valuable, are the sustained relations between individuals.and groups behind
the ‘community of practice’ now recognised for its development of unique formats for
bringing choreographic ideas and processes into contact, now and in the future, with

both general audiences and-other specialist practices.
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Critical Appraisal

Shifting Interfaces: art research at the intersections of live performance and

technology

This collection of published works is an autcome of my practice-led inter-disciplinary
collaborative artistic research into deepening understanding of creative process in
the field of contemporary dance. My research has not followed the trajectory of
traditional doctoral studies, and framing it as having a set of clear a priori specified
aims and objectives would be artificial. One of the benefits of submitting this
collection is the opportunity to conduct a post-hoc analysis that draws the reader’s
attention to the overall coherence and singularity of the seven year study
represented here, and offers me the chance to reflect upon those patterns myseif.
These can only appear within a context of theoretical assumptions or held beliefs,
normally articulated at the start and then tested in the context of the research. In my
case, | can retrospectively list four theoretical assumptions related to both the form
of my distinct contribution and the modes of its formation which | believe my
research has effectively tested and shown to be robust enough to stand for further

development.

First, that though there is something irreducibly complex about the creative process
in contemporary dance, it can nevertheless be made available to reflexive study.
Second, creative process in dance, as a topic of ‘mutual interest’, can make itself
manifoldly available to different disciplinary perspectives which can participate
collaboratively in this study. Third, what qualifies as knowledge that might emerge
from this inter-disciplinary study is largely constituted and governed by social
relations: its value is in these relationships as much if not more than in something

separate from them. Fourth, that a practice-led artistic research into the creative
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process in contemporary dance does-not have to result in either the production of

texts or art-works to be engaged in materializing research outcomes.

In this Critical Appraisal, | will frame and.demonstrate the progressive development
and:overall coherence of my research to be found in the published works submitted
in this thesis. | have organised them chronologically according to date of the writing
rather than of publication. | have inserted a title and context page before each, with
information about the. circumstances (invitation or proposal) informing the writing.
The rationale for inclusion of this corpus of thirty published works, written between
1999 and 2007 inclusive, will be supported'by weaving references into the Critical
Appraisal to specific pages in the collection. These will be bracketed, e.g. [p 321), to
distinguish them from other references and help the reader recognise and trace the
form and content of the research. This system of referencing will also point to the

contemporary relevance of the different publishing formats and platforms.

In the following sections | firstly outline the way in which my research has
intersected with diverse fields of practice. | then provide my assessment of the most
important consistent lines of enquiry and where evidence of these:can be found in '
the published works. This is followed by details about the contexts and forms of my
contribution outside of the published work. | close with a discussion of the

contribution to knowledge | believe | have made and‘thoughts about where the

research is going next.
FIELDS/ EXPERTISE

In my writing, the concepts of domain and discipline:both:stand in occasionally for
that of a field. Integrated with use of these concepts:is the:notion of expertise:
something existing inside the frame of any field, domain:or discipline that is

recognised as such. Expertise corresponds to levels of competency particularly




when related to using computer-based hardware/ software. Expertise also has
connections to legibility — when language is used in a specialised or expert
discursive register it can be highly enabling within the context of that particular field,
while disabling attempts to communicate between disciplines.! Expertise
corresponds to practice-based mastery, a result of extensive training and study —
“advanced material knowledge” (Carter p 179), “signature practices and singularity”
and the “expert-intuitive” (Mefrose 2009 p 29) - as well as ways of seeing and
writing. Expertise also has an important social dimension in the frameworks that are
set up in any domain or field for valuing (as in recognising, evaluating and
promoting) a particular arena of specialist practice. in other words, expertise is seen

to be constitutive of the field itself.?

By the mid-1990s, | was an established practitioner in the contemporary dance field,
having worked professionally for over a decade as a performer and choreographer,
first in North America and later in Europe, where | taught classes in dance theory
and composition and mentored student choreographers at the School for New
Dance Development, Amsterdam School of the Arts.? My first encounter as a dance
specialist with digital technology, in the context of an international symposium |
organised in 1996, was a precursor to my research.* This encounter did not
configure a distinct field or discipline out of technology, though it began to structure
a number of conceptual, practical and personal relationships that | would later build
into my inter-disciplinary research. This took place partly through the community-

building work | did following the symposium, when | collaborated with media-

! Legibility is usually associated with ‘readability’, but | am referring to an expanding notion of a literacy
which includes understandings of non-language forms of expression. This opens up the challenge to
be one of comprehension.

? The overlaps between disciplinary knowledge, expertise, techne, craft and how these overlaps apply
to thinking about practice-led research are thoroughly explored in the writings of Paul Carter and Susan
Melrose, both making reference to the “pertinence of a pre-Aristotelian entwining of ‘techne’ and
‘episteme™ (Melrose & Hunt 2005 p 71).

3 SNDD is a school! for the “independent dance artist/choreographer”.
http://iwww.english.theaterschool.nlf (accessed 7 May 2010).

'‘Connecting Bodies: an international symposium on the connections between the discourses and
practices of dance and technology focussing specifically on the impact of new media technologies on
dance making/ choreography', Amsterdam, June 1996. hitp://www.sdela.dds.nl/boi/sympos.htm
(accessed 7 May 2010)
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performance artist Mark Coniglio on re-launching an email list and setting up a
website as a resource for artists who use new media technologies in performance,
and partly through speaking and consulting engagements on the topic of new media

in arts education.?

There was a tendency amongst the community Coniglio and | were addressing with
the website and discussion list toward melding an emerging field out of Dance and
Technology, something | comment on critically in ‘Dance (in the presence and
absence of) Technology' [pp 323-329].% In 2001, | contrasted the notion of
something field-like appearing by describing the relation between dance and
computers as ‘episodic’ in 'Periodic Convergences: Dance and Computers’ [p 125).
In retrospect, there was no distinct other field in place at the start of my research.
Early encounters with computer scientists and engineers mainly forecasted inter-
disciplinary collaborative research to come. My first two published works establish
two critical lines of enquiry, which | will discuss next, from inside the field borders of

contemporary dance.

By 2000, | was developing a wider network of relationships within the growing
movement of digital and New Media Art which stood for a recognisable collection of
artists and art works, increasing “institutional embrace” (Tribe p 21), including
collection and preservation efforts, and an abundance of theoretical discourse, some
of which was important for me such as Lev Manovich's ‘principles of new media’
because of its focus on materiality (Manovich 1999).” This wider network provided
me opportunities in the context of ‘interdisciplinary research labs’ to position myself

as a researcher outside of the discipline of contemporary dance [pp 79-90, pp 147-

® Major consulting commissions from Laban-London and Amsterdam School of the Arts. See
http.//www.sdela.dds.nl/laban/ and http://www.sdela.dds:nl/ahkreport/ (accessed 7 May 2010).

® The dance-tech discussion list reached its peak number of messages exchanged in 1998. The
website (http://www.art. net/~dtz) received no further updates from Coniglio or myself after mid-1998.

7 The principles Manovich describes in his 1999 text—discrete representation on different scales,
numerical representation; automation, variability — offered insight into how to understand making in the
context of digital and media art.
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155], or as an organiser and facilitator of creative exchanges between dance and
new media artists [pp 187-194]. Both situations were fruitful for my research, but
‘Software for Dancers’ (2001) provided a primary critical impetus for my practice-led

collaborative research into the creative process in dance [p 120 note 1).®

At the same time my research frame was beginning to extend beyond the arts to the
domain of science. This was supported by a commission to undertake a survey of
extant UK based collaborations involving performing artists and scientists for the
Collaborative Arts Unit, Arts Council England. This brought me into contact for the
first time with the working methods and environments of non-art expert practitioners,

for example cognitive-neuroscientists and social scientists.®

There is no exact moment when one phase ended and another began, but seen in
retrospect, from 1999 through 2002 | was building an important network of
relationships, developing conceptual frameworks and gaining vital experience for
what was to follow. By the end of 2003 or early 2004, | was leaving behind the wider
community-building and consulting work to pursue a more independent and focused
enquiry. As part of this change, the contact | established with scientists through the
work for the Collaborative Arts Unit developed into ‘Choreography and Cognition'

(2003-2004), the second major critical impetus for my research [pp 203-207]."°

‘Choreography and Cognition’ took me into close contact with non-art disciplines,
but similar rules regarding expertise apply. The structuring of the space for inter-
disciplinary communication is the same with heightened attention to legibility. Susan

Melrose and Nick Rose refer to “mixed-mode practice which must be articulable in

® See documentation website: hitp://www.sdela.dds.nlfsfd (accessed 7 May 2010).

® See Ground Work report on line hitp://www.sdela.dds.nl/gw/ {(accessed 7 May 2010). | was influenced
by Michael Century's 'Pathways to Innovation in Digital Culture’, commissioned by the Rockefeller
Foundation and published in 1998. In this report, Century analyzes the studio-laboratory as the context
for a “transdisciplinary knowledge production® invelving the arts as a major constitutive force for
innovation outside of the boundaries of its own field. hitp://www.nextcentury.ca/PI/Pl.html| (accessed 7
May 2010).

'° See documentation website: htip://www.choreccog.net (accessed 7 May 2010).
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an agreed disciplinary-specific set of multi-faceted codes” (Melrose & Rose 2005 p
75). The challenge is not to let this agreement override mastery but to maintain

disciplinary-specificity as much as possible. This is one of the reasons some of the
submitted works from this project are co-authored. They share the responsibility of

making expert thinking legible across fields.

There might be concern that fields and expertise appear to be fixed-stable entities.
This is no more the case than if one were to assume a craft skill is in some way
fixed because of its association with tradition. Paul Carter writes, “Craft is associated
with a gift for ambiguity. It is a skill in loosening positions that have been fixed.” (p
179) The same follows with expertise. With expertise in place fields are shifting
centres of gravity under constant adaptation as ideas of all descriptions get pulled
into their orbits. Expertise in the context of a field or discipline also stands for the
type of “personal commitment” often underemphasised in discussions of practice
(Polanyi p 61). My collaborators bring themselves as individuals with expertise to the
research process. They know and are preparéd to explore the limits and stretching
places of their field or discipline within which they have an established professional

practice."’

In summary, the questions | am formulating regarding creative process are coming
from inside the dance field, and | am engaging practitioners from outside the dance
field to approach these questions from their own diverse expert perspectives. That is
why | describe my work as inter-disciplinary collaborative artistic research; it effects
connections or relationships through individuals to other fields and disciplines, but
relies on the individual to channel the connection with the particular domain. They

are colleagues and my guides to diverse modes of thinking.

" See in this collection my ‘Willing Conversations: the process of being between' for a discussion of
inter-profession dynamics [p 293].
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LINES OF ENQUIRY

Two fundamental concepts are established in the first two published works in the
collection. Firstly, | draw attention to the ‘algorithm’ as a process-level connection or
bridge between dance composition and computation [pp 40-43]. Then | explore how
biomechanics, as the empirical study of movement, might be embedded as a
‘knowledge base’ in the practices of both computer animation and dance and thus
form a special correspondence between them [pp 56-60, pp 67-69)." In the
following paragraphs, | provide a partial roadmap for indexing into the evolution of

these two ideas as lines of enquiry throughout the published works to follow.

These two concepts convert into the following research questions:

1) When does it make sense to bring computation (coding the digital) as creative

process and dance-making (composing the analog) into the same frame?

2) Do adequate descriptions of movement exist that can bridge the space between
dance and mathematics, binding together in some shared space of

understanding dancing (corporeal), algorithmic and biomechanical bodies?

In exploring question one | began to study software programming as both a work
activity and the material products it gives rise to. My objects of study for this were
selected software tools and their use in art making contexts in the field of new media
art practice in the context of the ‘interdisciplinary research labs’ mentioned earlier.
Projects like ‘Hot Wired Live Art' (2000, 2001) provided critical opportunities to
observe and interact with artists with varying levels of expertise (both competency

and mastery) with software and get a feeling for what digital technologies bring to

'2 My interest in computer animation constituted a sub-theme for a period, stimulated by the procedural
human figure animation research of Michael Girard and Susan Amkraut, which | write about in the
context of the collaboration with Paul Kaiser, Shelley Eshkar and Merce Cunningham [pp 67-69, pp
163-164].
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the creative process [pp 79-90, pp 147-155]. In keeping with both my research
interest and my role as discussion facilitator | drew on emerging media theory for
conceptual frames [pp 82-83], probed collaborative creative process and posed
specific questions about programming. | also conducted interviews with software
tool makers and users, for example, with Mark Coniglio about his ‘Isadora’ software

[pp 169-184)."

The 'Software for Dancers’ project (2001) marked a shift for me away from studying
software tools used in the labs to researching the design of new software tools to
augment the creative practice of expert choreographers and dancers. 1 discuss this
shift briefly in a published interview [pp 110-111). ‘Software for Dancers' prompted a
refocusing of my question about bringing computation and dance making into the
same frame and was the inspiration for me to write about software as a language,
tool and material [pp 115-121]. It also brought me in direct contact with four
established choreographers who made it clear that what they gained most from the
experience was the focused opportunity to question their own making practice in the
context of ather expert makers. At the same time, inspired by exposure to debates
about Open Source soﬂware.with its emphasis on collective creativity, | published
an important piece that stepped away from software-as a material to rigorously
explore cultural similarities and differences between choreographic methods and

computer code [pp 137-143]."

As | found myself refocusing on the concerns of choreographers and reflecting on
their creative process in the context of exploring ideas related to digital media, my
research frame was opening to the domain of science. The invitation to write for

Performing Arts Journal (PAJ)in October 2000 coincided with the Arts Council

'3 | conducted several interviews and diatogues that are unpublished, for example the ‘Barriedale
Operahouse Dialogue' and the ‘Monaco Software Discussion’ can be found here:
hitp://iwww.sdefa.dds.nl/sfd/ (accessed 7 May 2010).

¥ Some of the historical touchstones in my writing involved ‘compulers and dance’ projects in the
1960s and 70s [pp 125-128, pp 1569-161, p 115]; and includes a quotation from Merce Cunningham
circa 1968 about the future possibilities of computers and notation [p 74).
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England commission to investigate collaborations involving performing artists and
scientists. This provided an opportunity to reflect on the work of Blast Theory whose
collaboration with computer scientists and engineers was an inspiration for my
understanding of rich inter-disciplinary collaborative practice [pp 96-99], and the
group appears frequently in this published coltection.'® The PAJ article also explored
the limits and possibilities of choreography in virtual 3-D spaces [pp 93-101],
something | return to seven years later in ‘Choreographing Cycling Anims’ [pp 351-

360).'

Another inspiration has been the work of kinesiologist Hubert Godard who inspired
me to recognise the “labor of dance” in my writing [p 100]. My perspective on the
constitution of mastery in the contemporary dance field continues to be informed by
this expert prowess acquired through dance training."” In one of Godard's few
published interviews in which he discusses dance, he characterizes the dancing
body as an “accumulation of corporeities” (p 15) eloquently challenging me to
rethink the attraction to biomechanical descriptions of movement.™ In trying to ‘flesh
out’ my own writing about dancing bodies, | refer to the dancers working for William
Forsythe and explore imagined scenarios bringing the concept of dance training and
interactive installations together [pp 105-1086]. The idea that dance training and
practice (repetition) offered an interesting challenge and contrast to the concept of
the “bodies as interface” and the “tendency to simplify” what constitutes experience
in the discourse about interactive systems appears in other locations in the written

material [pp 129-131, p 162].

'S Artists and artist groups often feature in my writing as exemplars, particularly when | was invited to
provide some overview of the possibilities lying at the intersection of dance and digital technology.
Published works No 1, No 14 and No 19 do this most explicitly.

18 ‘Choreographing cycling anims’ was anticipated in ‘Sightseeing on digital pathways' in the paragraph
about Topologies L'Instant [p 198).

"7 Susan Melrose frequently discusses the “highly trained dancer” in the context of her discourses on
performance practice (2009 p 25). See publications list and on-line material here:
hitp:/iwww.sfmelrose.org.ul/ (accessed 7 May 2010).

Hubert Godard participated in a project | co-organised to research the potential an interactive system
might have for dance training, titled 'Extending Perception’, during the Monaco Dance Feslival
December 2004. See: Menicacci, A, Quinz, E, 2006, 'Etendre la perceplion? Biofeedback el transfert
intermodaux en danse' in Scientifiquement Danse: Nouvelles de Danse, 53, pp. 76-95.
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The concept of descriptions that bridge dance and mathematics as “the relation
between real bodies and data bodies” reappears in-the research report ‘The
Dimensions of Data Space’ [pp 187-194]. In the report, | draw a frame around
“representations, classifications, algorithms, notations and code” as potentially “co-
meaningful” [p 192], a concept elaborated on in the future [p 300, p 278, pp 307-
320]. Some:of the origins of movement science is explored in ‘'The Human Walking
Apparatus’ [pp 235-244), but that essay closed that particular sub-theme. My
commitment to the study of choreographic creation in an interdisciplinary
collaborative research context, combined with opportunities to pursue this with
expert practitioners, in particular dance makers themselves keen to participate in the

research, was at this point guiding my research progress.

The ‘Choreography and Cognition’ (2003-2004) project marked a second major
research shift for me and drew together the two lines of enquiry begun in 1999. Its
first iteration, funded by the pilot Arts and Science Research Fellowships, was set
up in close collaboration with choreographer Wayne McGregor, also a collaborator
on ‘Software for Dancers’, and reflected his questions about choreographic
process." The project featured scientific research into:the temporal dynamics .of
movement, investigation into the notational uses of choreographic notebooks as
design-tools and the beginnings of collaborative research-into ‘choreographic

thinking’ — the embodied mind of dance making [pp 203-207].

This:new collaboratively explored theme recurs in‘my writing. In ‘Transactables’, |
describe the potential of a dynamic relationship-the choreographer and dancer have
with their notebook; articulating-a continuum:that'involves interaction withthe page

in-a rational process-of using.structures such as triggers and stimuli to help do

' The Arts and Science Research Fellowships:were;jointly funded.by the Arts Council England'and:-the
Aris and Humanities Research Board. | was engaged as a research consultant by the Collaborative
Arts Unit in spring 2002 to develop:the assessment criteria for the scheme which had only two cycles.
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NOTES

1. For more information on the CAVE visit the website of the Eleccronic Visualizacion
Laboratory, University of Hlinois. hup://www.evl.uic.edu/EVL/VR/systems.shuml.

2. Kaye, Nick. site-specific ar: performance, place and documentation. London/New York:
Routledge, 2000, 107.

3. Century, Michael. Pathways to Innevarion in Digital Cultsere. Centre for Rescarch on
Canadian Cultural Industries and Institutions, Next Century Consultants, MeGill Univer-
sity. Report supported by the Rockefeller Foundation. July 7, 1999, hup:/lwww.music
.mcgill.cal/-mecentury/ Pl Pimain.huml.

4. Manovich, Lev. Navigable Spices, 1998. hup://www.manovich.net/under “articles.”

5. McRabert, Laurie. “Immersive Art and the Essence of Technology,” Explorations:
Journal ﬁn‘ Adrventurons '."/mngb{, Vol. 15, No. 1 (Fall 1996).

6. Quote from Michael Benayoun's website: huep:/fwww.benayoun.com/worldskin.heml.
7. Reynard, Gail. ed. Mixed Reality Laboratery. The University of Nowingham, 2000, 3.

8. Blast Theory members are Mat Adams, Ju Row Farr, Nic Tandavanitj, Jamie Iddon.
For more informarion on the company visit the website: hop:/fwww.blasttheory.co.uk/.

Y. For a highly detailed account of the Desers Rain project including evaluation of the
work by social scientists, download the eRENA report from: heep:fiwww.nada kih.seferena

{doc/alD7b3.himl.

10. Mauss, Marcel, “Techniques of the Body” (1934) in Jucorporations, eds. ). Crary and
5. Kwinter. New York: Zone Books, 1994, 455-77.

11, In 1994, the Banfl Centre for the Arts in Canada organized several projects to explore
the emerging possibilitics at that time for arc in virtsal environments. One of these projects,
Dancing with the Virtwal Dervish, involved the contributions of choreographer and dancer
Yacov Sharir, who is based ut the University of Texas, Austin, Wearing a Head Mounted
Display, Sharir interacted with a 3-D compuier generated environment created by Marcos
Novak. An audience could view Sharir on the stage, and they could warch projected on the
screen hehind him the environment he was navigating through . . . as he was seeing it. This
is similar to the opportuniries created in Osmoseand World Skin for a viewing public to watch
as someone else navigates through the 3-D space. To read more about the work, see linnersed
in Technalogy: Art and Virtual Environents, od. Mary Anne Moser with Douglas Macleod.
London/Cambridge, MA: MIT Press, 1996,

12. Perhaps dance installations are rare, but examples exist. One of these is Trajers, co-
produced and created by Susan Koeel and Gretchen Schiller with support from the Banff
Cencre for the Arts. Trajets is an installation environment with ten suspended and motorized
projection screens that move in response to the visitors’ pathways. Images projected onto the
screens are of moving bodies. At the time of this writing, this installation has just received
support from the Arts Council of England 1o begin a tour in che United Kingdom. hup://
ccii.banfLorg/trajets/.

13. Foster, Susan Leigh, cd. Chareagraphing History (introduction). Indianapolis/
Bloomington: University of Indiana Press, 1995, p. 15,

14. Godard, Hubert (interviewed by Laurence Louppe). Singular, Moving Geographies.
Wrilings on Dance/ French Issue No. 15, 1996. pp. 12-21.
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No. 5
‘Ballet Moves from Dance Bar to the Smart Dance Studio’

in METATAG, ed. L. Haskel, Amsterdam: BIS. June 2001, pp. 79-81.

In January 2001, | received an invitation from Marleen Stikker, director of De Waag
(Society for Old and New Media, Amsterdam) to write for their new annual print
publication Metatag. This new journal was intended to “show the landscape in which
the Waag can be located. It wants to voice the cultural, intellectual and political
passions filtered into new technology projects of the people to which it feels related.”
They commissioned me to write an article as “an expert on performance technologies,

the body and collaborative environments”.’

! Email to the author, 30 Jan 2001.










No. 6

‘Armando Menicacci and Emanuele Quinz: interview with Scott
deLahunta’

in Anomalie digital_arts #2: Digital Performance. ed. E. Quinz. Paris: Anomalie.

January 2002, pp. 83-84 (a selection of two pages only).

In July 2001, | again received an invitation from Armando Menicacci and Emanuele
Quingz, this time to write something for their second issue of Anomalie focused on
digital arts. 1 was the chair of their ‘New Interfaces for Dance' session organised for the
ISEA Paris Conference in December 2000 with presentations from Stelarc, Flavia
Sparacino, Joe Paradiso and Palindrome (Robert Wechsler and Frieder Weiss). They
proposed to do this as an email dialogue and posed a number of topics to me such as:
1) New trends in body/machine interface; 2) Mapping versus Triggering?; 3) How do
you feel dance world is receiving, waiting for, fearing these interfaces?; 4) You are now
concentrating on a programmers think tank: why passing from motion capture research
to software development? What is the meaning of this change of perspective in your

research?' The selected pages that follow address these last two questions.

Anomalie digital-arts is a collectively produced bilingual English/ French annual
publication. Each issue explores a different theme in the arena of the arts and the
digitial technologies, illustrating historical, technical and aesthetic developments..

Source: http://www.editions-hyx.com/ (accessed 7 May 2010).

' Email to the author, 28 Jul 2001.
























































































































































































































































































ool mi abot o ot o Rrenld
v ‘o v B (goen-al} @ -t}
Q*‘:‘n:i Areats ket —— Copyfokattd fo e tin B =)
olmgs . & .
car ' et - - NN \ ) #1_) te"' CPN RSP U lf-:nn-—e-"’e.va.'a-“’ :
i £ - Bl T T PPN TR SRR »
i S R =z
J c
3
-
o
4
n
o
-
n
n
o
-
4 o
U & -
’ I [T
¥ n
i 2
[4
J - 1 n
LY . e
s 4 -
IR
[
4
L 4 [
%u %
L
4
L]
o

216































videotaped and from these recordings a total of eight were selected for viewing and
‘unitising’ by McGregor and the ten dancers. They recorded their individual
responses (lengths and numbers of units) on data collection forms, which have
since undergone a preliminary analysis. Based on what the dancers each perceive
to be single units, some of the initial resuits give interesting indications about how
perceptions can be compared in relation to different types of instructions for
generating movement material as well as giving a comparative picture across the
entire company. While it was noted that the experiment forced an analytical viewing
stance and did so in relation to limited scope movement sequences, interesting
questions about what is and isn’t noticeable emerged from looking at the results,

and this could be something that might contribute to the collective making process.

Alan Wing and his Research Assistant Kristen Hollands took as their starting point a
broad set of questions such as: what ‘frames of reference’ are dance movements
controlled in? Are the movements guided in space with respect to features of the
room or with reference to the midline of the body? What are the crucial sensory
systems for describing these frames of reference? How might selected disruptions
or perturbations help to test this? In order to investigate these questions, four
dancers learned and performed a movement sequence passing through three
arbitrarily selected spatial reference points around the body. They were recorded -
performing these sequences using an optical motion capture system that records
the timing and position of movement in a three dimensional space at a very high
degree of resolution. Various disruptions or perturbations were introduced, e.g.
performing with eyes closed and different parts of the body, at different speeds, in
reverse and with mirrored and rotated reference points, etc. The collected data has
undergone a preliminary analysis that points towards some possible benefits
ranging from: an increase in the scientific understanding of how movement is
planned and executed; to offering an improved or enhanced understanding of how

to encourage artistic variability of movement and expand movement vocabularies.
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Roz McCarthy was-interested in those aspects of the first person cognitive
experience she could reveal through a careful disruption of selected perceptual
processes, and she proposed that this exploration of the cognitive ‘toolkit’ of the
choreographer and dancer might lead to.a better understanding of the
communication between them during the choreographic process. She posed the
following questions to frame her approach: how does the choreographer stimulate
the dancers’ creativity along the desired lines? How do they understand what he
says? Is creativity assisted or hindered by any tensions in.communication? Drawing
on her expertise-in neuropsychological methods for the investigation of cognitive
representations, she set up some simple dual task experiments with the dancers
using imagined movement as a means of approaching these .questions. Dual task
experiments assume that if one does two things at once there is a general loss of
efficiency in cognitive terms and a specific loss if there is an overlap in the tools
required. By asking the dancers to imagine a short known movement sequence and
timing them without any interference, and then asking them to imagine the same
phrase while performing various tasks, e.g. haptic/ spatial, verbal/ spatial, static
visual, etc. she began to gather information that may be useful to McGregor in
communicating movement generating exercises differently to his dancers; i.e. what

sort of instruction/ stimuli he might choose to give and in what order, etc.

Conclusion(s):

Most. of the information or data gathered by the five scientists is still.in the process
of being analysed. To observe and design experiments is only a part of the scientific
process; the analysis and interpretation of the results takes up-a much larger
proportion of time in relation to its collection. This is perhaps the most significant
difference in the research practices and procedures of choreographer and cognitive
scientist. McGregor is premiering a new choreography in London in:June 2004 that

has been.influenced creatively by these shared exchanges; it will be. months before




final results are available from Alan Wing'’s project for example. However, Phase
Two of the Choreography and Cognition project has come to a close and the
consensus is that all three objectives have been met (see reference #6). The project
has demonstrated that connections can be discovered and sustained between
choreographic processes and the study of movement and the brain/ mind that are
both scientifically and artistically interesting.11 Valuable and productive relationships
emerged from the intersection between the different perspectives, vocabularies and
understandings we have shared during this project, and these can greatly inform
creative thinking in a range of practices if the opportunities for such exchanges

continue.

Dance and dance making involves a unique blend of physical and mental
processes; multiple interacting dimensions of mind, brain and body spanning
sensation, perception, cognition, emotion and movement control.12 The powerful
story of cognitive science as a field is that no single discipline or domain can come
up with the complete picture of how all of these processes interact. It is only through
radical and shared interdisciplinary research that we can gain knowledge of these
interactions and continue to advance our comprehension of our own understanding.
This also points towards the fundamental conundrum of the cognitive sciences: how
to merge understandings of mental and physical spaces in which our descriptions of
these are a product of the spaces themselves. The Choreography and Cognition
project while solving many problems along the way has not attempted to come up
with a solution to this, but we have considered the minds of the dancer in relation to
choreographic practice in ways that have been conditional and flowing through a

range of physical, mental and conceptual spaces.

Preferring at this stage an open-ended and perhaps deferred knowing, our project
hasn’t tried to construct a theory of choreographic cognition as has been attempted

by a similar project based in Australia.13 The choreographic mind we have been
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considering would resist such:explanations at this stage. It may be more appropriate
to refer to choreography as physics having cognitive dimensions of the sort Wing's
and Holland's work suggests. Or to imagine the shared cognitive space of the
dancers-as implied by the Parsing project with its comparative framing of a collective
perception. And what might happen if the dancers and choreographer had a better
understanding of each other's cognitive ‘toolkit'; or if our uses of notations could be
enhanced through an improved awareness of connections between internal and
external representations? Physical and mental spaces are still separate and there is
no danger of one collapsing into the other. However, our understanding of the
complex interrelations between them is evolving well beyond forms of dualism, and
this seems the ideal project to involve joint research by choreographers and

cognitive scientists.

Scott deLahunta Amsterdam, May 2004 (October 2005)
With thanks to Susan Rethorst for editing assistance

Endnotes (all URLs accessed 06/05/04):

1 Gazzaniga, Michael S., Richard Ivry, George Mangun. Cognitive Neuroscience: the Biology of the
Mind, 2nd £d. New York: W.W. Norton & Co. 2002. pp: 2-3.

2 Raichle, Marcus E. 'Brain/lmaging'. In: Conversations inthe Cognitive Neurosciences. Ed. M. S.
Gazzaniga. Cambridge, MA: MIT Press. 1997. p. 16.

aFauconnier, Gilles. ‘Mental Spaces’ (on line article summarizing andireproducing parts of earlier work:
1985, 1997, 2002). pp. 1-2. URL: hitp://cegsci.ucsd.edu/~faucon/151/mentai%20spaces. pdf

1Boden, Margaret. The Creative Mind: Myths and Mechanisms 2nd Ed. London: Routledge. 2004. p.
59.

s The pilot Arts.and Science Research Fellowships scheme was joinlly funded by the Arls Council
England andithe Aris-and Humanities Research Board.

s In preparation for Phase Two, we developed three objectives intended to establish the conditions out
of whichispecific linas of enquiry or starting points could emerge: (1) shared objective: tc seek
connections/betweean choreographic processes-andithe study of movement and theibrain/ mind that
are scientifically and artistically.interesting; (2):artistic objective: to integrate the participation and
contribution from.the scientists into the fabric of the choreographic process while maintaining the
integrity of the modes of looking and!questioning|pertaining to their respective research areas; (3)
scientific objective: to start to-formulate specific questions and research methodologies that arise from
the individual'interestsiin:this prejectiin.the context.of the creative choreographic process.

7 Some of the scientists have websites with'quite a'bit of material about their research areas: Phil
Barnard http:/iwww.mrc-cbu.cam.ac.uk/perscnaliphil.barnard/; Alan Wing
htip:/iwww.bham:ac.uk/symon/people/alan_htm; Alan Blackwell http://www.cl.cam.ac.uk/users/afb21/.
sThe ten core dancers of Random Dance Claire Cunningham, Laila Diallo, Fred Gehrig, Khamlane
Halsackda, Odette-Hughes, Léoilerus, Ngoc Anh Nguyen, Matthias Sperling, Hilary-Stainsby.and
Amanda Weaver were all involved to varying degrees‘inithe project.

s Berthoz, Alain. The Brain's Sense.of Movement. Cambridge, MA: Harvard University: Press. 2000: p.
21. & Clark, Andy. Mindware: an Introduction to the Philosophy of Cognitive Science. Oxford: Oxford
University Press. 2001. p. 162.

10 Whereas the first moming McGregorhad given a-task:that related to points in space around the
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body, on the second moming the task involved instructions more explicitly emotional and narrative in
connolation and reference.

11 For information about the work of Wayne McGregor see the Random Dance website:
http:/ilwww.randomdance.org. Other forms of project documentation and analysis will be disseminated
via a wabsite http:/fwww.choreocog.net, and a further application for funding to continue the project via
a network has been submitied to the EPSRC (Engineering and Physical Sciences Research Council)
in the UK.

12 Phrasing of this sentence taken from the EPSRC proposal mentioned above in reference #11 drafled
by Alan Wing and Kristen Hollands.

13 Stevens, K., 8. McKechnie, S. Malloch, & A. Petocz. 'Choreographic Cognition: Composing Time
and Space'. Proceedings of the 6th intemnational Conference on Music Perception & Cognition. 2000.
http://www.ausdance.org.au/unspoken/research/cognition.html.




No. 18
‘The Human Walking Apparatus: a technological episteme’

This is the pre-translation version. The published version appeared as:
‘L'Appareil de Locomotion: une Epistémé Technologique’ in Interaqir: avec les
technologies numérigues: Nouvelles de Danse. Bruxelles: Contredanse. No. 52.

2004, pp. 36-49. (See Appendix pp. 413-426)

In March 2004, | was invited by Nouvelles de Danse editor Florence Corin to write a
text that would “recall the historical development of the interactivity in the dance
performance?”! | wrote back that “my own research takes me away from only historical
artistic trajectories to look at where sciences and arts/ dance were running concurrent
experiments. | am more interested to trace a certain similar view on the body that has
influenced certain dance trajectories and certain machine trajectories --but not always

overlapping.” She accepted this proposal.

Nouvelles de Danse is a contemporary dance journal published in French by the
Brussels dance association: Contredanse. Contredanse uses publications, a
documentation centre, a newspaper and this site to support and stimulate

choreographic creativity. Source: http://www.contredanse.org/ (accessed 7 May 2010).

! Email to the author, 2 Mar 2004.
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The Human Walking Apparatus: a technological episteme

(This is the pre-translation English version as submitted for publication in June
2004. lllustrations in and the referencing system of the published French version are

used.)

Introduction:

In his history of Art of the Electronic Age, Frank Popper proposes that the direct
influence of technology on art begins at the end of the 19th century when the effects
of the Industrial Revolution “entered everyday life... ”.1 The 1950s and 60s are
considered important in the history of technology and performance arts for the
shifting relations between audience and performers taking place during this period,
for example in the ‘'Happenings’, that paved the way for the new media genre of
‘interactive art'.2 The 1960s and 70s then saw the emergence of 'post-modemn
dance’ overlapping with the early days of Computer Art, and choreographer Merce
Cunningham first envisioned the computer as a creative tool; twenty years before
LifeForms.3 Clearly these were important times that have influenced contemporary
practices involving emerging technologies and dance and other performance arts.
But one could also look further back to discover how, for example, perceptions of
bodies and movement are informed by particular technological/ scientific

developments.s

Put another way: contemporary views on the body and movement are technological
in the sense that they are informed by scientific understandings of the body as a
system, seen to be functioning variously as an organ, an instrument, a sensor and a
mind. This is evident in key texts that will be familiar to readers of Nouvelles de
Danse such as Bonnie Bainbridge Cohen's Sensing Feeling and Action and Lulu
Sweigard’'s Human Movement Potential, both often used in many contemporary

dance practice and education settings. Cohen, with '‘Body Mind Centering’, and



Sweigard, with ‘ldeokinesis’, have developed singular-approaches to the exercising
of body and mind that foreground self-observation and awareness. Both are
sometimes referred to asipart of a set of techniques for mind-body training or
therapy'known as somatics or psychophysical education.s These techniques are
often seen to have roots in Eastern philosophy in the ways in which they regard
mind-body connections, but they.are equally informed by thinking about bodies that

has evolved within the context of Western philosophy and science.

This suggests the existence of an epistemology, or theory of knowledge, that affects
body-based practices and renders a picture of how technology arrived in the 20w
century already integrated in minds, bodies and the way movement is seen and
understood; and hence has had an implicit role in the development of contemporary
dance. It is not possible to fully develop this view in such a short essay; but one can
begin to sketch in some of the possible details of a bigger picture. In this
technological epistemology of the body, the machine (mechanism, apparatus or
instrument) holds a central position as a metaphor for its functioning. The remainder.
of this essay will provide a partial exposition of the implications of this notion by
focusing:on a salient point in the history of movement science that should inspire us

to.consider the ramifications of the machine-body relation further.

(See lllustrations in the published French version: Thesis Page 415 from top to
bottom. Top: Showing division of the gait cycle of a child by David Sutherland who
established one the first motion analysis laboratories in San Diego in 1974. Bottom:
A different division of the gait cycle of a child by David Winter who founded first
clinical.gait laboratory in.Canada in 1969. Source:

hitp://www.univie.ac.at/cga/history/modern.himi)

(See lllustrations in the published French version: Thesis Page 417 from top to

bottom. Top: Novel locomotion:study tools the "glass.cage” and "simplified glass
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COREOGRAFIE IN BIT E BYTE

Tra questi strumenti c’era anche un dispositivo costruito per regi-
strare la traiettoria dell'ala di un uccello in volo libero, un congegno che
registrava simultancamente i movimenti dell’ala verso I'alto e il basso, in
avanti e indietro (fig. 10): «Poteva trasmettere a dlstanza qualsiasi tipo di
movimento e registrarlo su una superficie piana»’, Questi studi sul volo
degli uccelli hanno avuto una notevole importanza per I'istituzione del-
Paviazione in Eurcpa e in America.

Verso la fine dell’Ottocento, Marey aveva iniziato a usare la macchi-
na fotografica nei suoi studi scientifici sulla locomoziene umana e ani-
male, sostituendo lentamente tutti i suoi strumenti meccanici per la
tracciatura di grafici. L'invenzione di nuovi dispositivi e congegni rima-
se, in ogni caso, una prerogativa essenziale del lavoro di Marey, il quale
alla fine riusci a sviluppare un tipo di apparecchiatura paragonabile a
una sorta di cinepresa {(uno strumento precursote della cinepresa com-
merciale per I'animazione di immagini) che gli permise di affinare ulte-
riormente le sue ricerche.

Durante il xx secolo gli artisti che si sono occupati di animazione
hanno continuato a studiare le immagini del movimento tracciate da
Marey e da Muybridge, per 'accuratezza dei dettagli e della decostru-
zione dei movimenti. Tuttavia, negli ultimi vent’anni, e in particolare
negli ultimi dieci, le tecniche di animazione al computer si sono evolute
a tal punto che hanno praticamente sostituito la capacitd manuale di di-
segnare scene di animazione, in particolare quando si tratta di ricreare il
movimento umano. Dall’inizio degli anni ottanta, il mondo dell’anima-
zione ha impiegato dei sistemi di software capaci di simulare la locomo-
zione umana e animale. Ed & proprio in questo tipo di software che pos-
siamo riconoscere |'influenza di Etienne-Jules Marey. Con il suo lavoro
scientifico Marey ha infatti contribuito alla scoperta delle leggi che
governano i processi fisiologici, riformulandole ed esprimendole in for-
mule matematiche, Alcune di queste espressioni matematiche sono tut-
tora utilizzate negli algoritmi che stanno alla base dei programmi dei
software di animazione e di analisi del movimento.

Possiamo citare come esempio il siMm, un programma che permette
di creare e analizzare modelli grafici del sistema muscolare e osseo uma-
no’. Il siMm & stato ideato per essere utilizzato da ricercatori, nell’ambi-

} Etienne-jules Marey, citato in 16id., p. 35.
* simm (Software for Interactive Musculoskeletal Modeling, software per la modellizzazione
interattiva dell'apparato muscolare e scheletrico). www.musculographics.com.
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APPLICAZIONI

to.della biomeccanica, da.neuroscienziati, da kinesiologi, da biologi, da
informatici, da ingegneri genetici e da animatori. Nell'architettura di
questo complesso sistema «knowledge based» (basato-sulla conoscen-
za’) ci sono equazioni matematiche derivate dalle leggi della fisica nella
loro applicazione al movimento del corpo umano. Alcune di queste
equazioni hanno origine dalle ricerche di fisiologi e scienziati del xix
secolo, come Marey®.

MOTION CAPTURE E SIMULAZIONE NEL XX SECOLO

Alcuni tra.i primi animatori del xx secolo utilizzavano un dispositi-
vo di motion capture chiamato rotoscopio, nel quale «il movimento fo-
tografato veniva usato come sagoma dall’artista animatore che ricalcava
i singoli fotogrammi del film per-ottenere un’animazione di fotogrammi
disegnati’. Un-esempio spesso citato di urilizzazione di questo metodo ¢
il film Biancaneve, prodotto dalla Disney nel 1937. 1l rotoscopio veniva
usato'in ogni occasione in cui si rendesse necessatia una rappresentazio-
ne pitt umana di personaggio in opposizione a una versione stilistica-
mente pill vicina a un fumetto.

All'inizio degli anni sessanta, per provare i decolli e gli atterraggi
dei loro aerei, i progettisti della Boeing Airplane costruirono il primo
ambiente per la simulazione grafica. Crearono anche il primo esempio
di figura umana digitale per simulare i movimenti del pilota nella cabi-
na. Tuttavia ci vollero-altri venti anni prima che i laboratori di biomec-
canica avesseto a disposizione hardware abbastanza potenti con.i quali
costruire sistemi di software piu sofisticati per simulare il movimento
umano, sempre pili presente nell’ambito della grafica informatica. Que-
sti software sarebbero stati «knwoledge based», dei software quindi che
utilizzano alcune delle formule matematiche dileggi fisiche della natura
studiate da. Marey. Da questi sviluppi:sono emersi: due potenti strumen-
ti software per la, modellizzazione di movimento umano animato in un

5 Sofrware che utilizza informazioni biomeccaniche su come il corpo umano si comporta nel-
le fasi di movimento.

¢ Per una breve descrizione di un sistema knowledge based vedere I'articolo di W, Trager,
disponibile in rete, intitolata A’ Practical Approach to Motion Capture. Acclaim's Optical Motion
Capture, scrirto per 'edizione 1994 di siorar. old.cs.gsu.edu/materials/HyperGraph/anima-
tion/character_animation/motion_capture/motion_optical.him,

"lbid.
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ambiente di computer-grafica: la consuetudine di usare uno scheletro
per controllare un personaggio 3D e la cinematica inversa, la quale

[...] costituisce una grande scoperta, in quanto fornisce un approccio mira-
10 per I'animazione di un personaggio 3D. Permette, ciog, all’artista di control-
lare gli arti del personaggio come se fossero delle connessioni meccaniche, o
catene cinematiche®,

All'inizio degli anni ottanta il Mt Architecture Machine Group e il
New York Institute of Technology Computer Graphics Lab hanno con-
dotto degli esperimenti sulla tracciatura ottica del corpo umano’. Anco-
ra una volta le limitazioni dell’hardware di quei tempi hanno impedito
determinati risultati (anche se gli ingegneri informatici sapevano che
sarcbbero stati possibili di li a pochi anni). Verso la fine degli anni
otranta, la motion capture, cosi come noi Ja intendiamo oggi, inizid ad
apparire come un dispositivo sofisticato per la registrazione del movi-
mento degli oggetti, di solito esseri umani o animali, che permetteva la
riproduzione del movimento in uno spazio digitale, con |'ulteriore pos-
sibilita di fargli assumere una varietd di forme animate, umane e non.
Una sorta di rotoscopio tridimensionale senza bisogno che mani umane
svolgano I'arduo lavoro di disegnare il movimento.

Negli ultimi cinque o sei anni la rapida crescita delle tecnologie di
motion capture & stata sfruttata ampiamente dall'industria commerciale
dell’entertainment, tanto quanto era stata sfruttata, negli anni sessanta,
dalla ricerca medica, scientifica e industriale. Oggi la motion capture &
considerata un’alternativa possibile per la produzione di animazione
informatica e le tendenze attuali di sviluppo optano per programmi di
animazione economicamente pid abbordabili, basati su sistemi di cattu-
ra con telecamere che utilizzeranno strumentazioni pin sofisticate e
software basati sulla visione del computer {software che possono simu-
lare il modo in cui I'occhio vede la profondita e il movimento). Ritor-
nerd pil avanti su questo argomento con delle previsioni sul possibile
utilizzo di questi sistemi, pii economici e quindi piti accessibili, nel
mondo della danza.

E1bid.

?D.). Sturman, A Brief History of Motion Capture for Computer Character Anitmation, SIGGRAPH
94. old.cs.gsv.edu/materials/HyperGraph/animation/character_animation/motion_captureshi-
story!.him.
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TIiPI DI MOTION CAPTURE PER DANZATORI

Per la ripresa di punti selezionati del corpo in movimento e per
mettere poi queste informazioni a disposizione del software del compu-
ter, sono stati sviluppati numerosi sistemi. Si possono avere, per esem-
pio, sistemi protesici, acustici, magnetici e ottici'. In questa sede trat-
terd esclusivamente il sistema magnetico e quello ottico nel contesto di
alcuni progetti di motion capture che coinvolgono artisti del mondo
della danza. Evitero di addentrarmi troppo nei dettagli tecnici, visto che
gran parte della documentazione al riguardo € accessibile via Internet.
D'altronde, & difficile definire dei parametri di paragone per quanto
riguarda i vari sistemi di motion capture, e ancora piu difficile & stabili-
re quali siano i pi adatti per la danza. Ogni produttore sosterra che il
suo sistema & il migliore, e in ogni caso valutare o interpretare le infor-
mazioni tecniche senza il supporto di specialisti & un’impresa ardua. Per
chi fosse interessato a iniziare a sperimentare queste tecnologie & consi-
gliabile mettersi in contatto con qualcuno degli artisti menzionati.

In breve, la cattura magnetica del movimento (magretic motion cap-
ture) implica I'uso di un trasmettitore posto in posizione centrale che e-
mette un forte campo magnetico, € un apparato di sensori attaccati alle
varie parti del corpo del danzatore (fig. 11). Ognuno di questi sensori
fornisce un flusso di dati che corrisponde alle diverse posizioni e ai di-
versi orientamenti 3D del sensore. Alcuni di questi sistemi magnetici
hanno cavi che partono da ciascun sensore per fare quasi tutto il percor-
so fino al computer (per esempio Polhemus Flock of Birds). Altri siste-
mi sono senza cavi e usano radiotrasmettitori e ricettori per inviare i da-
ti al computer (tra questi Ascension MotionStar Wireless). Questi con-
sentono una maggiore liberta di movimento nello spazio, ma rimane co-
mungque il limite delle dimensioni del campo magnetico di cattura che
pud avere un diametro soltanto di qualche metro. La cattura magnetica
del movimento fornisce una grande quantita ininterrotta di dati di mo-
vimento, ¢ offre [a possibilita di lavorare in tempo reale, nel contesto di
una performance. In altre parole & possibile vedere «in diretta» I'anima-
zione condotta dal danzatore che indossa i sensori (per un progetto di
questo tipo, si rimanda a Figrment di Susan Kozel, descritto pid avanti).

Il sistema ottico di motion capture funziona con delle sfere o marca-

10 Cfr. Treger, A Practical Approach, cit.
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tori che riflettono il movimento in modo direzionale, posizionate in
punti strategici sul corpo del danzatore. Questi sistemi richiedono I'uso
di almeno tre telecamere e spesso anche di pit. I sistemi ottici offrono al
danzatore il massimo della liberta di movimento perché non necessita-
no di alcun cablaggio. Tuttavia, presentano I'inconveniente dell’«occlu-
sione», che interviene quando un sensore riflettente viene perso oppure
rimane nascosto alla telecamera. Cid provoca un’interruzione nel flusso
dei dati al quale il software sopperisce usando algoritmi di tracciatura
che possono interpalare le sezioni mancanti del movimento. Questi
algoritmi sono estremamente complessi e sono basati sulla conoscenza
di come lo scheletro umano si comporta - conoscenza derivata sempre
dalla fisiologia.

Al contrario dei sistemi magnetici, a causa dell’«occlusione», i siste-
mi ottici tendono a non fornire le stesse possibilita di utilizzare la mo-
tion capture in tempo reale, ma questa lacuna verra probabilmente col-
mata con il progresso dell'informatica. I sistemi ottici sono generalmen-
te considerati molto accurati nella cattura e nella rappresentazione del
movimento umano attraverso un ampio uso di sensori riflettenti. Que-
sta & una delle ragioni per cui Paul Kaiser e Shelley Eshkar di Riverbed
li hanno adoperati nel loro progetto di motion capture con Merce Cun-
ningham e Bill T. Jones.

Prima di iniziare a considerare alcuni progetti specifici di danza e
motion capture, vorrei citare brevemente alcuni sistemi di software e
hardware che vengono usualmente impiegati. Ascension e Polhemus
produceno sistemi magnetici con cavi e senza cavi. Vicon e Qualisys
costruiscono e vendono sistemi ottici. Tre delle industrie leader nel set-
tore del software per |'animazione progettato specificamente per lavora-
re con la motion capture sono Maya, Softimage e 3-D Studio Max. Que-
sti nomi compariranno ancora e i siti internet di queste e altre societa
saranno riportati in appendice a questo saggio.

WORKSHOP E LABORATORI

Il mondo della danza ha difficolta nel trovare accesso alle strutture
sia umane che tecniche necessarie per esplorare le possibilita di alcune
delle tecnologie emergenti. La motion capture, che & una delle tecnolo-
gie pit interessanti per la danza, non fa eccezione, poiché & molto costo-
sa e richiede specialisti del software utilizzato. Per questo motivo il con-
testo della sperimentazione con le tecnologie ha bisogno, di solito, di es-
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sere organizzato formalmente e di travare i finanziamenti necessari. De-
sidero citare alcuni eventi organizzati sotto forma di workshop per dare
agli artisti del mondo-della danza una possibilita di accesso alla motion
capture. Da questi progetti si & sviluppata una larga base di esperti ¢ di
conoscenze del potenziale di queste tecnologie ma anche I'intenzione di
esplorare ulteriormente le sue possibilita.

Digital Dancing ¢ stato un workshop, della durata di alcune settima-
ne, organizzato a Londra ogni autunno dal 1994 al 1998, da Terry Braun
del gruppo lluminations'', Per qualche anno, Braun & stato in grado di
rendere possibile I'accesso alle tecnologie di motion capture, esplorate
durante il workshop da Ruth Gibson e Bruno Martelli {una collabora-
zione tra un-coreografo c-un artista multimediale), da Richard Lord (co-
reografo) e Susan Kozel (coreografa e ricercatrice).

Nel settembre 1996, il Theater Lantaren-Venster di Rotterdam ha
organizzato Cyberstudio in collaborazione con Motek, una societa com-
merciale di motion caprure di Amsterdam'’. Questo workshop ha fatto
incontrare artisti del mando della danza e del mondo dell'animazione
digitale e ha permesso loro di esplorare-le possibilita offerte dalle tecno-
logie di motion capture. Motek ha fornito sia I'attrezzatura che il perso-
nale specializzato.

Real Gestures/Virtual Environments & stato un laboratorio di due
settimane organizzato da Sally Jane Norman nell’agosto 1998, struttura-
to in due fasi, la prima presso I'International Institute of Puppetry di
Charleville- Mezneres Francia, e la seconda presso il Zemrum far Kunst
und Medlemechnologxe (ZK.M) di Karlsruhe, Germania®. Questo pro-
getto & stato ideato per investigare le interrelazioni fra burattlm tradi-
zionali-e animazione digitale, utilizzando i sistemi di'motion capture.

I Digital Theatre Experimentarium; un progetto al quale ho parte-
cipato anch’io, si & tenuto presso 1 Universita di Aarhus, in Danimarca,
nei mesi- di febbraio-maggio 1999 Sono stati organizzati numerosi se-
minari-e workshop.per esplorare il potenziale teatrale della motion cap-
ture, dell’animazione attraverso il computer e delle tecnologie di proie-
zione. Gli attori e artisti digitali Yvonne Fontijn, Susan Kozel, Paul Kai-
ser € Shelley Eshkar sono stati consultati e invitati a contribuire al semi-

" Terry Braun, Illuminations/Braunarté: www.braunarts.com. Digital Dancing: www.bran-
narts.com/digidancing,

2 Future Moves/Cyberstudio: www.ipr.al/~{uture-moves. Motek: www.motek.nl.

B 1| Centro per Iarte ¢ tecnologie dei media, Karlsruhe: www.zkm.de,

" Digital Theatre Experimentatium: www.daimi.au.dk/~sdela/dte.
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nario. Un sistema di tipo Ascension Motion Star senza cavi con sette
sensoti, prestato dalla ex Denmark Lego Wizard Group, & stato utiliz-
zato con un software di animazione, Maya.

Gli obiettivi del progetto Experimentarium erano sperimentare co-
sa catturare e come (per esempio, parti del corpo, diversi tipi di movi-
mento, bambini ecc.); usare i dati della cattura e sperimentare program-
mi di animazione con rappresentazioni umane e non umane; analizzare
le interazioni di performance dal vivo e proiezioni di movimento cattu-
tato — sia in tempo reale che in postproduzione (materiale preregistra-
to); usare i dati di motion capture per lavorare al di fuori dell’ambito
dei programmi di animazione per guidare altri effetti (per esempio il
suono); riflettere sui concetti di mevimento, tempo e spazio - reali e
basati sul software.

Durante il mese di maggio, due progetti sono stati portati a termine
e presentati pubblicamente. Uno di questi era uno spettacolo di danza
che cercava di integrare su un unico palco interpreti dal vivo e anima-
zioni elaborate in postproduzione di movimento catturato. Un mese &
pit che sufficiente per la sperimentazione di questi procedimenti possi-
bili per raggiungere obiettivi come questo.

Il primo passo del progetto € stato compiuto dal coreografo: creare
il materiale, delle sequenze di movimenti che potessero essere catturate.
Sono stati condotti degli esperimenti per scoprire cosa avrebbe funzio-
nato meglio con il sistema magnetico e Maya. Sulla base di quanto & sta-
to scoperto, sono stati realizzati vari minuti di coreografia e poi cattura-
ti. Dato che c’erano a disposizione soltanto sette sensori, tutto il mate-
riale ¢ stato catturato due volte, la prima con i sensori localizzati sulla
parte alta del torso del danzatore (testa, spalle, gomiti, polsi), la seconda
con i sensori piazzati nella parte bassa del corpo (tre scendendo lungo la
spina dorsale, le ginocchia, le caviglie). I due gruppi di dati sono stati
poi assemblati, uno sopra all'altro, usando lo «hierarchical skeleton
system» di Maya e la cinematica inversa (entrambi questi elementi di
software knowledge based sono illustrati alla fig. 12).

Dopo che i dati del movimento catturato sono stati assemblati e
ripuliti con Maya, abbiamo iniziato la ricerca di una forma appropriata
(a volte chiamata pelle o geometria). Gli esperimenti andavano da forme
estremamente astratte a forme pill umane. Alla fine abbiamo scelto una
forma che dava soltanto una minima indicazione di dove fossero la
testa, le mani e i piedi. E interessante notare che una buona parte di
questo processo & stata svolta via Internet. L'animatore poteva spedire
dei suggerimenti via e-mail al coreografo. Ci sono diversi livelli nella
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parte iniziale del processo di animazione, quando i dati del movimento
catturato-vengono combinati con lothierarchical skeleton system, in-cui
la mole di dati é ancora relativamente piccola e pud essere-facilmente
spedita via e-mail.

Il disegno scenografico dello spazio & stato sviluppato con I'assi-
stenza dell’artista italiano Luca Ruzza, esperto di proiezioni. E stato
concepito un progetto che usava le proiezioni sia frontali che da dietro
per dare all’animazione una qualita tridimensionale. Usando due pezzi
di Altoglass di 3,5 x 4 metri sul retro per la retroproiezione e un grande
pezzo unico di Trevira — un materiale a rete trasparente che cattura la
proiezione —, per la proiezione frontale, siamo stati in grado di creare
un corridoio di tre metri tra le due aree di proiezione, dove i danzatori
potevano lavorare {fig. 13). Le proiezioni dell’animazione erano sincto-
nizzate cosi che I'azione su uno schermo avesse le conseguenze coreo-
grafate sull’altro.

Molte scoperte sono state fatte durante la parte finale di Digital
Theatre Experimentarium, specialmente per quanto riguarda la diffe-
renza nella scala temporale tra le procedure di animazione e di produ-
zione delle performance dal vivo. Questa differenza implicava una con-
seguenza: non era possibile vedere I'animazione definitivamente rende-
rizzata prima dell’ultimo giorno, quindi era praticamente impossibile
integrarla con del materiale dal vivo. Inoltre, sarebbe stato meglio coin-
volgere animatori e coreografiiinsieme sul posto per piti tempo. Gli arti-
sti che si occupano di animazione al computer sono abituati a lavorare a
distanza a progetti commerciali di animazione, ma in questo caso le
richieste astratte del coreografo erano impossibili da trasmettere attra-
verso gli storyboard standard o altri mezzi. Alla fine soltanto un paio di
minuti del materiale originale catturato & stato utilizzato, ma ripetuta-
mente e con prospettive diverse, quindi non soltanto di lato, davanti e
dietro, ma anche da prospettive impossibili, da sopra e da sotto (uno
dei vantaggi del «fare coreografie» in spazi digitali).

PROGETTI ARTISTICI

Workshop e laboratori sono contesti importanti per scoprire e'im-
parare, ma raramente producono dei lavori realmente artistici. Per due
. motivi: di solito non durano un tempo sufficiente e spesso-fanno colla-

borare per la prima volta artisti della danza e del digitale. I progetti di
cui parlerd ora rientrano invece nella categoria di «progetti artistici»,
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perché coinvolgono collaborazioni gia in corso e tempi di lavoro piu
lunghi. Ognuno di essi ha anche raggiunto, secondo la mia opinione, un
importante risultato come «opera d'arte», e non soltanto come «ricer-
ca». In ogni caso, preferisco non riferire nei dettagli le implicazioni este-
tiche di ogni opera, particolare che potrebbe creare disappunto nei let-
tori che affrontano questo tipo di discorso, limitandomi a focalizzare
I'attenzione su alcuni aspetti pratici del lavoro e delle relazioni che sono
di particolare interesse per la ricerca attraverso i diversi sistemi di pro-
duzione di conoscenza.

CINESTETICA DEL SOFTWARE:
LA CONVERGENZA TRA COREOGRAFIA E ROBOTICA

Due dei lavori recenti piti interessanti sono stati creati da Riverbed,
la societa di arti digitali di Paul Kaiser e Shelley Eshkar". 1l loro proget-
to con Merce Cunningham, intitolato Hand Drawn Spaces, & stato pre-
sentato per la prima volta, sotto forma di videoinstallazione di quattro
minuti, alla mostra internazionale di grafica siccrarn, nel luglio 1998.
Ghostcatching, con movimenti catturati da Bill T. Jones, & stato presen-
tato per la prima volta come videoinstallazione di otto minuti e mezzo,
alla Cooper Union a New York nel gennaio 1999. Entrambi i lavori han-
no contribuito a dare un nuovo livello di visibilita ai progetti di danza e
tecnologia in generale.

Per Hand Drawn Spaces, Cunningham ha coreografato e catturato
71 piccole sequenze. L'animazione mappata su questi dati aveva I'aspet-
to di un disegno a mano libera, da cui il nome x?el progetto (fig. 14). La
selezione € il montaggio delle sequenze catturate sono stati eseguiti con
I'aiuto di un nuovo software percl'animazione, sviluppato specificamen-
te per il progetto, che si chiama Motion Flow editor. Nel progetto con
Bill T. Jones, la sfida era in parte anche quella di «testare» il potenziale
della tecnologia di motion capture riprendendo le sfumature personali
del movimento di un danzatore cosi particolate e unico.

Dato che anche Paul Kaiser dari il suo contributo a questo volume,
mi limiterd ad accennare a questi due progetti, come anticipazione,
lasciando a lui il compito di descriverli nei dettagli. 1l sito internet di

¥ Riverbed: wuw.riverbed.com.
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Riverbed &, in ogni caso, una ricca fonte di informazioni sul loro lavoro.

Hanno collaborato con Riverbed, per [a rifinitura del software di
animazione per i progetti con Merce Cunningham e Bill T. Jones, gli ar-
tisti e innovatori dell’animazione al computer Michael Girard e Susan
Amkraut. In un'intervista con Paul Kaiser, hanno discusso Pevoluzione
di alcuni dei loro lavori di animazione decisamente rivoluzionari. Negli
anni ottanta, Girard fu uno dei primi a introdurre la dinamica gravitazio-
nale nei processi di animazione al computer. Fino a quel momento, si
lavorava sviluppando soluzioni di software che avrebbero «imitato cio
che gli animatori tradizionali fanno — utilizzare, ciog, dei fotogrammi
chiave e interpolarli con quello che succede tra 'uno e Ialtro»'®. Girard
é stato uno dei primi a comprendere che i software a base fisica (o
«knowledge based») potrebbero imitare meglio le nozioni sul movimen-
to e sulla fisiologia umana che I'animatore umano, quando disegnava le
scene intermedie tra i fotogrammi, aveva sempre saputo intuitivamente.

Girard e Amkraut hanno finito con ['occuparsi sempre meno del-
I'aspetto delle loro animazioni e sempre pit del loro funzienamento, in
termini di resa del movimento. Tra i vari campi da loro esplorati, per
trovare degli algoritmi a base fisica che potessero essere usati nell’ani-
mazione al computer, una particolare importanza é rivestita dalla robo-
tica. Gli ingegneri che si occupano di robotica sono pit interessati alla
locomozione autonoma dei robot che 2l loro aspetto.

Abbiamo avuto la fortuna che la Ohio State University stesse elaborando
uno dei primi programmi per macchine che camminavano e correvano nella
campagna. Le sperimentazioni di Marc Raibert sulle macchine che corrono
erano piuttosto sorprendenti. Alcuni degli algoritmi impiegati per far cammi-
nare ¢ correre i robot potevano essere applicati anche nell’animazione al com-
puter, in particolare la nozione cruciale di cinematica inversa® (fig. 15).

I ritocchi che Michael Girard e Susan Amkraut hanne apportato al
progetto di danza di Riverbed erano focalizzati sullo sviluppo di Motion
Flow Network. Il Motion Flow Network era un programma innovativo
che permetteva di connettere una sequenza di danza catturata con un’al-
tra. Il software usava, tra gli altri, degli algoritmi con cambio di andatura

16 Michael Girord in un'intervista con Paul Kaiser, disponibile in rete nel sito: wurw.river-
bed.com/ (cercare «Conversations» e «Unreal Pictures»).

17 bid.
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(gatt shifting), su base fisica (provenienti dalla robotica), che permettevano
una facile interpolazione tra due sequenze. Qui appaiono di nuovo le
equazioni matematiche, alcune delle quali rappresentano 'origine delle
innovaziont e delle scoperte della fine del secolo scorso, che vengono usate
per fornire scluzioni ai problemi posti dal software dei computer contem-
poranei. In questo caso, si tratta di una convergenza poetica: una cono-
scenza del movimento umano che deriva dalle ricerche di un secolo fa,
usate nel software di un computer ideato per muovere robot del xx secolo
che partecipa, infine, alla coreografia di un progetto di danza digitale.

CAMBIO DI TEMPO: DANZARE CON IL TUO IN-BETWEEN

Susan Kozel e Kirk Woolford formano la compagnia Mesn Perfor-
mance Partnerships. Kozel, danzatrice, coreografa e ricercatrice, ha
esplorato nel suo lavoro per molti anni le sovrapposizioni di danza e
tecnologia. Woolford ¢ un artista visivo e programmatore, che ha colla-
borato in passato a progetti di danza e tecnologia. Il loro recente lavoro,
Figments, impiega le tecnologie di motion capture e I'animazione al
computer in una maniera unica. Figments & una performance dal vivo di
un danzatore che indossa numerosi sensori di motion capture (una
combinazione di sistemi magnetici e ultrasonici). La posizione e ['orien-
tamento di questi sensori viene riprodotta in tempo reale su uno scher-
mo, animando una figura stilizzata molto semplice. Sullo schermo viene
proiettata anche una sequenza preregistrata che usa gli stessi punti di
immissione dati ¢ la stessa figura stilizzata. Tra queste due figure ¢’& un
terzo corpo/figura creato dal software del computer, che Kozel chiama
i «corpo virtuale», e che, in sostanza, & una modulazione tra il movi-
mento in tempo reale ¢ la sequenza preregistrata {fig. 16). Secondo le
parole di Kozel, 1a danzatrice, questo «corpo virtuale», generato com-
putazionalmente come qualcosa di «intermedio» (in between) tra lei
stessa nel passato e lei stessa nel presente, a tratti assumeva le caratteri-
stiche di un altro essere senziente'®

18 S, Kozel, K. Woolford, Urterance 5: Mesh Performance Partnerships, «Performance Re-
searchw v, 2, estate 1999, p. 61.

95

389




APPLICAZIONI

DATA DRIVEN: MOVIMENTO UMANO IN FORME NON UMANE

Yvonne Fontijn e la coreografa olandese Karin Post collaborano a
progetti di motion capture e di.animazione ormai da alcuni anni. Fontijn
lavora come artista di animazione.per Motek (la societa commerciale gia
citata sopra, che lavora con la motion capture ad Amsterdam). Questo le
consente un accesso incondizionato a tutte le tecnologie necessarie per i
suoi‘progetti e le da:I’opportunita di sperimentare ed esplorare per un
periodo di tempo sufficientemente lungo. Fontijn utilizza sia i sistemi di
motion capture ottici che quelli magnetici e i programmi Softimage di
computer grafica. Circa due anni e mezzo fa, Fontijn e Post hanno orga-
nizzato una sessione di motion capture in cui il movimento del torso e
delle braccia era catturato da una danzatrice (Karin Post) e il movimento
del bacino e delle gambe da-un danzatore di tip tap.

I dati rimasero nella memoria del computer molti mesi prima che
Fontijn decidesse di usarli per creare un’installazione con un film di ani-
mazione intitolato Upper/Lower per la mostra Traces of Science in Art
presso Het Trippenhuis'ad Amsterdam nella tarda primavera del 1998.
Per allontanarsi il piti possibile dalla rappresentazione della figura uma-
na, ma mantenendo la qualita speciale del movimento della motion cap-
ture, Fontijn ha sovrapposto la parte superiore del torso di Karin Post
direttamente sopra la meta inferiore del danzatore di.tip tap. Quello che
appare’in questa animazione ipnotica & una serie di forme astratte ani-
mate con movimenti umani. Una volta‘informati del fatto che si tratta di
movimento catturato, é possibile identificare nei mutamenti delle for-
me, in modo occasionale ma riconoscibile, il ritmo dei piedi del danza-
tore di tip tap. Se invece si & all'oscuro del processo con cui le immagini
sono state costruite, si percepisce il video come un’animazione con un
movimento altamente organico, la cui-origine & difficile da determinare.

AFFERRARE IL TEMPO: DALL'EFFIMERO ALLA FORMA SOLIDA

In Danimarca la coreografa e danzatrice Dorte Persson, dopo avere
ascoltato per caso alla radio un'intervista a una struttura commerciale
che si occupava diimotion capture a Copenaghen', ha deciso di contat-

19 Mocap Copenhagen: www.mocap.dk.
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tarla e di proporre uno scambio: dati di motion capture (lei stessa men-
tre balla), che avrebbero potuto usare in lavori di animazione, in cam-
bio di assistenza tecnica per i suoi progetti. Usando un sistema di cattu-
ra magnetica con quattordici sensori, Persson ha improvvisato e cattu-
rato varie sezioni di movimento. Lavorando soltanto con le traiettorie
del movimento di ogni sensore, ha selezionato una sequenza di due
minuti e mezzo di movimento del sensore del suo plede sinistro e una
sequenza di dieci secondi dal sensore della mano destra®. Sempre lavo-
rando soltanto con le traiettorie del movimento, ha ottenuto una rap-
presentazione dei percorsi effettuati dai sensori nelle tre dimensioni
create con un software di animazione (3-D Studio Max). Lintenzione
era di fondere queste traiettorie in una scultura tridimensionale di tubi
di alluminio solido (1,2 cm di diametro; fig. 17).

Originariamente, si sperava che delle macchine {come quelle usate
per costruire mobili) cellegate con un computer potessero fondere I'al-
luminio in una forma 3D, sfruttando direttamente i dati digitali. Tutta-
via, questi macchinari non erano abbastanza flessibili per conformarsi
alla complessita dei percorsi del movimento catturato da Persson. Alla
fine, & stato necessario stampare delle cianografiche di varie visioni del-
la scultura da diversi punti di vista e portarle da un artigiano gioielliere
che avesse sia gli strumenti sia la competenza adeguata per realizzare la
scultura a mano. La sezione di movimento di due minuti e mezzo ha
richiesto approssimativamente ottanta metti di tubi di alluminio.

It titolo dell'opera di Persson & Moments of Invisibility, titolo che
coglie con precisione I'essenza del pezzo. E stata esposta nel contesto
dell’Art Crash Festival di Aarhus, Danimarca, nel maggio 1999, e da
allora & conservata al Modern Art Museum di Brandts Kledefabrik,
Danimarca. Un concetto semplice, che mostra clegantemente alcune
delle potenzialita delle tecnologie di motion capture per il mondo della
danza. Rendendo solide sia le qualita effimere della danza che dell'im-
maginatio digitale, Moments of Invisibility cattura il tempo e traspone
una forma articolata in quattro dimensioni in un fenomeno visuale di
tre dimensioni. Per questo aspetto, il lavoro & simile alla produzione di
Etienne-Jules Marey, il quale, per capire il movimento, spazializza il
tempo con i suoi strumenti grafici e le sue telecamere.

2 Per vedere un esempio di dieci secondi di traiettoria della mano destrs, consultare il siro
web di Dorte Persson: www koreogral.dk.
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IL FUTURO DELLA MOTION CAPTURE

I workshop/laboratori ¢ i progetti artistici di cui ho parlato non
rappresentano che l'inizio. Alcune delle organizzazioni che si occupano
di documentare e salvaguardare la danza (come la National Initiative to
Preserve American Dance) stanno gia prendendo in considerazione la
possibilita di usare la motion capture. Si stanno stabilendo dei collega-
menti fra strumenti software per la corecgrafia, come Lileforms, ¢
motion capture che permetteranno una maggiore manipolazione ed ela-
borazione dei dati raccolti con la motion capture. Progetti di ricerca
sulla creativita. artificiale, come Coppelia della Susrey University in In-
ghilterra, stanno sviluppando software che possono generare danza da
repertori di materiali di motion caprure®. Con la semplicita di trasmis-
sione via Internet, dati di cattura in fase grezza possono essere spediti
via e-mail ovunque nel mondo. Questo potrebbe essere un vantaggio
per la diffusione ¢ 'insegnamento della danza e della coreografia, una
volta risolto il problema det diritti d’autore.

In futuro, quando ci saranno sistemi di motion capture pill semplici
ed economici, basati sull'utilizzo della telecamera, e quando i prezzi di
hardware e software saranno diminuiti, vedremo danzatori usare le tec-
nologie di motion capture per osservare il loro stesso materiale in 3D,
come parte integrante del processo creativo in studio. Probabilmente
questi sisterni utilizzeranno forme di software di progettazione che van-
no-sotto'il nome di computer vision, a volte chiamati anche «image un-
derstanding». Come gia detto, si tratta di un tipo particolare di soltware
che pus simulare il modo in cui F'occhio umano percepisce la profon-
dita e il movimento. Come alcuni aspetti della modellizzazione del mo-
vimento, ¢ anch’esso «knowledge based», in quanto possiede delle co-
noscenze di fisiologia della percezione sotto forma di algoritmi®. Questi
sistemi non renderanno pil necessario P'utilizzo di cavi ingombranti per
i sistemi magnetici e a ultrasuoni, ¢ perfino dei marcatori rotondi che
riflettone il movimento degli-attuali sistemi ottici. Sara inoltre possibile
catturare il movimento di piti persone contemporaneamente.

2 Coppelia: www.ce.surrey.ac.uk/ee/vsse/groups/human/coppelia.himl,

22 Per descrizioni di «computer vision» cfr. Ic informazioni fomite in rete dai vari dipartimen-
ti di scienze computazionali-nei siti web delle diverse universitd, tra cui: vww.cs.umass.cdu/auto-
gen/empscidescf99.html o wanw e garech edu/classes/cs7322_97_spring/info.himl. Per consultare
un sito commerciale che fornisce un interessante sistema basato sull’utilizzo di una telecamera:
sint/Reality Motion Systems all'indirizzo www.simi.com/en.
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Queste forme di cattura piu efficaci e piti economiche non sostitui-
ranno certamente il video perché la fedelta delle immagini bidimensio-
nali sara, ancora per molti anni, di una qualitd nettamente superiore.
Anche se sono stati sviluppati tre sistemi di motion capture che possono
tracciare il movimento delle dita e delle espressioni facciali, rimarranno
comunque fuori dalla portata della maggior parte dei danzatori ancora
per lungo tempo. Quello che vedremo in studio sara una combinazione
di entrambe le fonti di informazione usate per osservare il proprio
materiale di danza da ogni punto di vista possibile e per rlprodurlo e
fondere sequenze di movimento insieme a software, come il gia citato
Motion Flow Network. Questi sistemi dovrebbero essere a disposizione
degli artisti nel giro di una decina d’anni. Come tutte le nuove tecnolo-
gie di produzione di immagini, questa nuova maniera di guardare mate-
riale di movimento durante il processo di produzione influenzera I'arte
di fare danza.

POSTSCRITTO

Non sono il primo a suggerire che video e computer un giorno sa-
ranno utilizzati insieme negli studi di danza. Merce Cunningham, sem-
pre all’avanguardia quando si tratta di esplorare nuove possibilita tec-
nologiche nel processo di creazione della danza, ha fatto le seguenti os-
servazioni verso la fine degli anni sessanta:

Mi sembra chiaro che la tecnologia elettronica ci ha dato un nuove modo
di vedere. Delle sequenze di danza possono essere fatte al computer, immagini
possona esscre estratte da esse, quindi perché non immaginare un sistema di
notazione della danza immediatamente visibile? So che ci sono state delle ricer-
che in questa direzione, ¢ con ogni probabilita attualmente ce ne sono ancora
di piu. Una situazione che mi sembra immediatamente accessibile al danzatore
si presenterebbe all'incirca in questo modo: due schermi, video o altro, sincro-
nizzati temporalmente e delle stesse dimensioni. Uno mostrerebbe una sequen-
za di danza cosi come viene rappresentata, assolo, gruppi, costumi e tutto
quanto vi sia di essenziale. Dl fianco, sul secondo schermo, immagini stilizzate
che lavorano in profondita®

Amsterdam, novembre 1999

# M. Cunningham, Changes. Notes on Choreograpby, New York, Frances Starr Something
Else Press, 1968. 1l sito intemet di Merce Conningham & www.merce.org.
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APPENDICE
Sistemi di motion capture
Ascension: www.ascension-tech.com
Polhemus: www.polhemus.com/home.htm
Vicon: www.vicon.com
Qualiysis: www.qualisys.com
Software di animazione
Maya: www.aliaswavefront.com/pages/home/index.html
Softimape: www.softimage.com
3-D Studio Max: www.softimage.com
Kayadera’s FilmBox: www.kaydara.com
Studi commerciali di motion capture
Motek: www.motek.org
Mocap Copenaghen: www.mocap.dk
Siti internet degli artisti

Riverbed: www.riverbed.com

Dorte Persson: www.koreograf.dk

Siti internet per la ricerca sulla motion capture

www.visgraf.impa.br/Projects/mcapture/index.html
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ESPACES DISTINCTS: QUELQUES DIMENSIONS
COGNITIVES DU MOUVEMENT

Scott deLahunta

LA CARTOGRAPHIE COGNITIVE

Les sciences cognitives sont définies d'habirude comme I'étude interdiscipli-
naire de l'esprit ou de I'intelligence, 2 laquelle contribuent plusieurs domaines
tels que I'informatique, la philosophie, la neurobiologie, la linguistique et la
psychologie. L'un des objectifs des sciences cognitives a été d'étudier, de com-
prendre et de décrire I'organisation et le fonctionnement du cerveau, pendant
biologique de I'esprit, en particulier au niveau du traitement de I'information.

Au débur du XIXE sigcle, les phrénologues avaient élaboré les premieres théo-
ries établissant un rapport entre certaines parties du cerveau et les bases de la
cognition®”, Développées sans référence 2 aucune méthode scientifique, ces pre-
miéres théories furent dénoncées en 1ant que fondamentalement inexactes; cepen-
dant, les phrénologues onr conservé une place dans I'histoire de la carrographie
du cerveau/esprit. Leur approche trouve actuellement un prolongement dans les
techniques d'imagerie non invasives du cerveau, utilisées depuis I'invention du
PET-scan (Positron Emission Topography) au milicu des années 1970, Alors
que ces techniques en sont encore A leurs débuts et soulévent encore davantage
de questions qu'elles n'en résolvent, les images qu'elles fournissent, aux couleurs
et formes représentant des domaines d'activité locale, prolongenr les acrivités des
phrénologues dans la mise au point de chéories a2 propos de l'espace du
cerveau/esprit.
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Ceruains scientifiques cognitifs ne se référent pas direcrement A des-images du
cerveau, mais établissent la-cartographie des systémes dynamiques de la réflexion
a-travers des références 2 des espaces et processus abstraits qui ne sont pas moins
réels. On attribue le concept d' “espaces mentaux” 3 Gilles Fauconnicr, profes-
seur au département des Sciences cognitives de |'Universit¢ de Californic 3 San
Diego. Dans un article resté inédit, résumé des travaux qu'il a entrepns dés le
milieu des années 1970, Fauconnier écrit: “Les espaces mentaux sont des assem-
blages tour A fait partiels, construits 2 mesure que nous pensans et parlons, pour
permetcre la compréhension et I'action au niveau local.” Ces espaces sont des
territoires dynamiques qui s'amplifient au fil dc nos conversations. Leur création
est guidée par le langage dans un processus ot “la réflexion et le discours (...)
sont lids.entre eux par différents types de représentation™,

Une autre scientifique, Margaret Boden, professeur de Sciences cognitives 2
fa Sussex University, emploie le concept d' “espaces conceptuels” dans son ouvrage
The Creative Mind, dont la premitre édition date de 1990. Elle défini les cartes
de l'esprit comme des “systemes génératifs puidant la pensée et l'action” ct elle
affirme que ces espaces-peuvent se modifier eux-mémes. Elle cite plusicurs exem-
ples de nouveaux espaces conceptuels qui sonrt créés.par des artistes ou des scien-
tifiques en faisant appel A différents processus d'exploration®.

Ce bref apergu de différentes approches du.concept de cartographie cognitive
neus fournit un cadre de référence pour le reste de cet article, ol nous décrivons
certains aspects de 'initiative Choreography and Cognition. Elle associait |'explo-
ration des espaces mentaux et la création d'espaces physiques.

CHOREGRAPHIE ET COGNITION®: INTRODUCTION

Il y a quelques annédes, cn collaboration avec Wayne McGregor, le directeur
artistique de Random Dance 4 Londres, j'ai commencé 3 explorer de nouvelles
fagons de comprendre le processus chorégraphique, permertant de susciter de
nouvelles approches de la création chorégraphique. Intéressés tous deux par I'in-
telligence artificielle et les réseaux neuronaux, nous avons été amenés au fil de
nos discussions  lancer un projet d'exploration de notions pouvant étre fournies
par le domaine d'études interdisciplinaire que sont les sciences cognitives.

Espaces distincis: quelquas dimensions cognilives du mauvemeni
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Dans un premier temps, en novembre 2002, nous avans organisé une série
de réunions avec des chercheurs en sciences cognitives anglais et frangais; I'ac-
cueil favorable nous a encouragés 4 lancer d'autres échanges. Nous avons pu
obtenir des subventions d'un nouveau programme favorisant la recherche asso-
ciant |'art et la science; cela nous a permis de poursuivre la collaboration avec
cing de nos intetlocuteurs des réunions de novembre 2002: Alan Wing, SyMoN
(groupe de recherche en neurobiologie sensorielle et mortrice} de I'Université de
Birmingham; Rosaleen McCarthy du département de psychologie expérimentale
de I'Université de Cambridge; Anthony Marcel ec Phil Barnard de I'unité de
sciences cognitives er cérébrales MRC cr Alan Blackwell du laboratoire d'infor-
matique Crucible de |'Université de Cambridge. Par aillcurs, nous avons invité
James Leach, un anthropologue effectuant des recherches sur le terrain consa-
crées aux collaborations entre artistes et scientifiques, 1 se joindre & nous™.

Cette seconde phase de Choreagraphy and Cognition devait durer six mois, de
septembre 2003 2 fin février 2004®. Elle a débuté par une session de deux jours
réunissant tous les participants, lors d'un week-end en novembre 2003, dans la
salle de répétition 4 Londres. Notre emploi du temps était le suivant: le marin,
nous observions McGregor et ses danseurs effectuer de nouveaux exercices d'éla-
boration du marériel gestuel, et nous en discutions l'aprés-midi. Pendant ces
discussions, les scientifiques éraient invités 3 réagir & ce qu'ils avaient vu, 3 partir
de leur domaine de recherche personnel. Nous avions réservé deux semaines en
décembre et une semaine fin janvier 2004, pour permettre aux scientifiques de
retourner en salle de répétition pour approfondir les questions qui se seraient
imposées A eux entre-temps. Notre objectif lors du premier week-end érait de
déterminer quelques points de départ pour les recherches qui auraienc lieu pen-
dant ces périodes ultéricures.

LA RESOLUTION DES PROBLEMES

Au cours des matinées des sessions communes, McGregor générait un maté-
riel gestuel en donnant 2 ses danseurs des tiches 3 accomplir ou des problémes 4
résoudre par le biais de bréves séquences dansées. Il inventait ces exercices et les
communiquait le plus souvent aux danseurs en se servant de descriptions et d'ins-
tructions verbales et d'images (graphiques ou picturales) existantes, ou de dessins
exécutés pendant les sessions du matin. Ayant regu ces instructions, les danseurs
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disposaient d'un certain laps de temps pour créer leur séquence. Ces courtes
séquences dansées, le plus souvent créées individuellement, ne duraient pas plus
qu'une minute ou deux; elles étaient conservées, abandonnées ou divisées en élé-
ments plus petits pouvant étre recombinés plus tard. La réserve de matériel
gestuel ainsi constituée formait — pour utiliser la terminologie de McGregor —
le “vocabulaire” d'une nouvelle chorégraphie.

En invitant les scientifiques 3 observer les sessions du marin, puis d'y réagir
dans I'optique de leur domaine de recherches spécifique, nous voulions dégager
I'espace nécessaire pour que des différences dans la perception, la terminologie et
la conception puissent se manifester, non seulement entre les “scientifiques”
d'une part et les “artistes” de I'autre, mais aussi — et ¢'était tout aussi imporrant —
entre les cing chercheurs. Méme si ceux-ci se présentent tous comme des psycho-
logues, ils ont chacun une autre approche individuelle de la psychologie. Dans
certains cas, les différences sont méme fondamentales: Alan Blackwell, qui a une
formation d'ingénicur et de psychologue expérimental, étudic les dimensions
cognitives des systémes de conception et de notation. Les recherches d'Alan Wing
concernent les foncrions sensoriclles et motrices intervenant dans la maitrise
réactive ct anticipative des mouvements. Phil Barnard a mis au pointune théorie
qu'il.a intitulée “Interacting Cognitive Subsystems™ (sous-systemes cognitifs en
interaction), destinée a appréhender “comment les différentes composantes du
mécanisme mental sont configurées (...) et comment foncrionnent dans
I'ensemble leurs interactions en remps réel.” Roz McCarthy fait appel 2 des
méthodes neuropsychologiques et neuropsychiatriques pour érudier les représen-
tations cognitives dans la mémoire, I'espace et la perception. Anthony Marcel
rravaille sur I'intégration de différents aspects de la conscience™.

La résolution des problémes en matinée cédait la place 3 un autre type de
résolution de problémes au cours de I'aprés-midi. La différence entre les deux
approches était notamment celle entre un espace oit le mouvement est valorisé
en tant que moyen d'échange et un autre ol prévaut la conversation. Le langage
¢rait essentiel dans les deux cas, puisqu'il servair a décrire, donner des instruc-
rions, expliquer, raconter et interroger. Mais alors que les problemes posés lors
des sessions du matin suscitaient ce que 1'on pourrait appeler des “solutions cho-
régraphiques” exprimées dans |'espace physique, le probleme principal i résoudre
I'aprés-midi était de comprendre ce qui se passait dans l'esprit du chorégraphe et
des danseurs. 11 fallait pour cela explorer leur espace mental: ce processus allait
étre raffiné et développé plus avant dans le courant du projet.
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Aprés la proposition inirtiale de Blackwell, les questions et les réponses du
groupe ont aidé A clarifier les perspectives adoptées par McGregor, ses intentions
au niveau du processus de création et de la collaboration avec les danseurs, et les
rapports entre cette approche et les recherches des aurres membres du groupe.
Phil Barnard disait qu'il ne savair pas comment saisir les:méthodes d'élaboration
de mouvements qu'il avait vues  I'ceuvre au cours de la marinée, car i ses yeux,
il éeait clair que la-partie du processus de conceptien qui se déroulait dans I'espace
mental du chorégraphe et des danseurs érait plus importante que ce qui pouvait
éure représenté par des notations sur une page. Phil Barnard: et Anthony Marcel
allaient finalementr collaborer pour mettre au point des méthodes de recherche
permettant d'obrenir systématiquement davantage d'informations de la part des
danseurs et de McGregor sur les dimensions cognitives du processus de création
(voir l'expérience d'analyse grammaticale ci-dessous).

Chacun.des chercheurs a ensuite présenté ses réacrions i la session du marin.
Si les processus & I'ccuvre dans la téte de McGregor et des danseurs ont trés sou-
vent été mentionnés, ils n'éeaient pas les seuls sujers de ces discussions. Marcel et
Barnard ont tous deux posé des questions relatives au contexte culturel plus vaste
dans lequel les ceuvres chorégraphiques de McGregor pourraient étre vaes et
interprétées. Marcel a lancé le concept de “immersion et conscience non
observationnelle de ses propres actions” pour décrire I'expérience qu'ont les dan-
seurs de leur prestation. Alan Wing, dont les études de la fonction er maitrise
sensorielles et motrices font appel 3 des sysiémes de pointage continu des
mouvements, hautement spécialisés, a affirmé qu'il faisair la distincrion entre le
mouvement que l'on pergoit ou dont on est conscient (le percept) et le mouve-
ment en termes de forces, positions er timing (la physique). Ses réactions a la
session du matin concernaient surtout les rapports entre la maitrise consciente et
inconsciente du mouvement et leurs conséquences pour la variabilité des proces-
sus de création. La réflexion de Wing a propos-de ce qu'il avait vu le matin a
incité Marcel a préciser que la physique 2 laquelle il faisaic référence englobait les
“aspects fondamentaux de P'esprit” que la psychologie ignore trop souvent.
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Roz McCarthy a repris le concept de la représentation intéricure pour se
demander quels types d'informations, déja en possession des danseurs et de
McGregor, contribuaient au processus d'élaboration du vocabulaire gestuel.
Elle a demandé quelle était 'influence du résultar esthétique imaginé sur les
exercices dé résolution de problémes imposés par McGregor; ce dernier lui a
répondu qu'i ce stade précoce du travail, il préférait s'cn tenir A la tache, tout
simplement. Pour finir, cette interrogation allair inspirer & McCarthy plusieurs
expériences servant 1 explarer I'espace mental des danseurs et ses représenta-
tions sous-jacentes.

La conversation s'est également prolongée I'aprés-midi du deuxi¢me jour.
aprés une nouvelle session d'observation. pendant laquelle McGregor et ses dan-
seurs.ont fait appel a2 un autre ensemble d'exercices pour élaborer le matériel
gestuel”. Comme nous I'avons mentionné plus haut, trois semaines en salle de
répétition avaient été réservées pout retravailler avec les scientifiques: I'objectif
final de cette session initiale commune consistait denc & définir des points de
départ pour les recherches & effectuer lors des sessions ultérieures avec les psycho-
logues. McGregor a lancé la dernitre discussion de 'aprés-midi en pointant ce
qui l'avair intéressé dans les abservations et travaux des scientifiques. 1 a notam-
ment mentionné que la recherche en neurobiologie pourraic I'aider & imaginer
des exercices d'élaboration des mouvements perturbant les schémas habitucls de
la perception et de la maitrise du mouvement.

LES EXPERIENCES

A la fin de la derniere aprés-midi, nous avions distingué trois pistes de
réflexion liées au processus de création de McGregor, et pouvant étre explorées
dans plusieurs optiques scientifiques, c'est-a-dire par les approches cognitive,
neurologique, psychophysiologique et biomécanique.

Il s'agissait de:

{1] la perturbation, ou l'introduction d'éléments perturbareurs er le déregle-

ment du mouvement dansé en tant que stratdgie créacrice;

[2] Fanalyse grammaticale, ou la perception de la segmentation des séquences

dansées;

[3] la représentation, ou I'examen de processus de création chorégraphique

faisanr appel aux représentations extéricures (notations) et les comportements

assocCi€s.
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rentes dans les séquences de mouvements élaborées a partir d'instructions diffé-
rentes, par exemple des instructions trés simples (il faut passer par certains points
dans l'espace) ou plus complexes (verbales, lides aux émotions)? Pour obienir des
données expérimentales fiables fournissant une réponse i ces questions, les cher-
cheurs ont invité McGregor a charger les danseurs d'effectuer deux rypes d'exer-
cices pour créer des phrases chorégraphiques tres courtes. Ces phrases ont éeé
enregistrées en vidédo, et huit d'entre elles ont été sélectionnées pour étre vision-
nées et divisées en unités par McGregor et les dix danseurs. s ont noté leur
résultat personnel (nombre d'unirés et longueur respective) sur des formulaires
de collecte de données, qui ont été soumis ensuite 3 une premitre analyse.
D'aprés ce que chacun des-danseurs pergoit comme des-unités distinctes, cerrains
résultats initiaux fournissent des indications intéressantes sur la possibilité de
comparer les perceptions par rapport-a différents types d'instructions données
pour |'élaboration du matériel gestuel, tour en livrant une image comparative
pour l'ensemble de la:compagnie. Alors qu'il éeair clair que I'expérience obligeait
les participants 3 adopter un mode d'observation analytique, et ce par rapport 2
des séquences de mouvements d'une ampleur limitée, des questions intéressantes
4 propos de ce qui est perceptible et ne l'est pas sonr ressorties de Fanalyse des
résultats. Ces notions pourraient contribuer au processus de création collectif.

Alan Wing et son assistante de recherche Kristen Hollands ont adopté comme
point de départ un vaste ensemble de questions telles que: Dans quels “cadres de
référence” les mouvements de la danse sont-ils maitrisés? Les mouvements sont-
ils orientés dans l'espace en fonction de caractéristiques de I'espace ol se déroule
la danse ou en fonction du méridien du corps? Quels sont les systemes sensoricls
essentiels pour décrire ces cadres de référence? Comment le déréglement et la per-
turbation peuvent-ils aider a le déterminer? Afin d'étudier ces questions, quarre
danseurs ont appris et interprété une séquence de mouvements consistane i passer
par trois points de référence dans |'espace-autour du corps, arbitrairement choisis.
Leurs-évolutions ont été enregistrées par un systeme optique de capration-du mou-
vement qui enregistre i trés haute résolution le minutage et la position de mouve-
ments dans un espace tridimensionnel, Différents types de déréglement ou de
perturbation ont été introduits, par exemple l'exécution des-mouvements en fer-
mant les yeux, en bougeant différentes parties du corps 4 des vitesses différentes,
en inversant le mouvement, en déplagant les points de référence (refler, rotarion),
etc. Les données réunies ont subi une analyse préliminaire. Celle-ci indique que
certains avantages pourraient en étre retirés, allant d'une meilleure compréhen-
sion scientifique de la maniére dont le mouvement est préparé et exécuté 4 une

Espaces dislincls: quelques dimensions cognitives d¢u mouveimen!

408

159




160

meilleure compréhension des maniéres possibles d'encourager la variabilité arris-
tique du mouvement et d'étendre les vocabulaires gestuels.

Roz McCarthy s'est intéressée aux aspects de I'expérience cognitive indivi-
duelle pouvant érre révélés en perturbant d'une maniere réfléchie certains pro-
cessus perceptifs choisis. Elle avangait que cetre explaration de la “boite A outils”
cognitive du chorégraphe et du danseur pourrait conduire 4 une meilleure com-
préhension de la communication entre eux au cours du processus chorégra-
phique. Elle a posé les questions suivantes pour cadrer son approche: Comment
le chorégraphe encourage-t-il la créativité du danseur en fonction de ce qu'i
souhaite obtenir? Comment les danseurs comprennent-ils ce que dit le chorégra-
phe? La créativité est-elle favorisée ou génée par des tensions dans la communi-
cation? §'appuyant sur sa connaissance des méthodes neuropsychologiques pour
I"étude des représentations cognitives, elle a monté quelques expériences simples
en situation de double riche; les danseurs faisaient appel 3 des mouvements ima-
ginds pour essayer de répondre 4 ces questions. Les expériences en condition de
double tiche partent de I'idée que lorsqu’une personne accomplit deux actions 2
la fois, une perte d'efficacité générale se manifeste au niveau cognitif, et une
perte spécifique si les outils nécessaires empietent les uns sur les autres. Elle a
demandé aux danseurs d'imaginer une bréve séquence de mouvements qu'ils
connaissaient déji et I'a minutée sans intervenir, puis elle les a invités 2 imaginer
la méme phrase en exécutant toutes sortes d'autres tiches, par exemple des actions
haptique/visuelle, verbale/spatiale, visuelle statique, ccc. McCarthy a zinsi com-
mencé a collecter des données qui pourraient étre utiles 3 McGregor pour pré-
senter autrement les exercices d'élaboration des mouvements i ses danseurs.
Autrement dit, elles pourraient I'aider 4 savoir quels types d'instructions ou de
stimuli il doit utiliser, dans quel ordre, erc.

CONCLUSION(S)

La majeure partie des informations ou données réunies par les cing cher-
cheurs sont toujours en cours d'analysc. L'observation et la conception d'expé-
riences ne constituent qu'un aspect du processus scientifique; 'analyse et l'inter-
prétation des résultats prend nettement plus de temps. Voila peus-étre la plus
grande différence entre les modes et procédures de recherche du chorégraphe et
ceux du chercheur en sciences cognitives. En juin 2004, McGregor présentera a
Londres une nouvelle chorégraphie dont la création a été influencée par ces
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échanges. En revanche, il faudra attendre plusieurs mois avant que les résultars
finaux du projet d'Alan Wing, par exemple, soient disponibles. Entre-temps, la
seconde étape du projet Chareagraphy and Cagnition s'est terminée; toutes les
parties concernées s'accordent pour affirmer que les trois objectifs ont.été atteints
{voir référence n® 6). L'initiative a démontré qu'il est possible de découvrir er
d'entretenir des rapports intéressants,  la fois d'un point de vue scientifique et
artistique, entre des pracessus chorégraphiques et I'étude du mouvement et du
cerveau/esprit'". Des corrélations utiles et fructueuses ont été produires par le
croisemenr des différents vocabulaires, perspectives-et conceprions que nous
avans partagés au cours de ce projet. Si de tels échanges pouvaienr se poursuivre,
ces rapports pourraient influencer trés favorablement la création dans un grand
nombre de domaines.

La danse et la création chorégraphique font appel 2 un ensemble unique de
processus physiques et mentaux, a l'interaction de nombreux aspects de Vesprit,
du cerveau et du corps, liés 2 la sensation, la perception, la cognition, les-émo-
tions et la maitrise des mouvements™®. La grande force des sciences cognitives est
le fair qu'aucune discipline ou domaine ne peurt a lui seul fournir une image
compléte de l'interaction de tous.ces processus. Ce n'est que grice aux recher-
ches interdisciplinaires, effectuées dans un effort commun, que nous pouvons
apprendre 2 connaitre ces interactions et mieux comprendre netre maniére de
concevoir les choses. Cela nous amene 4 I'énigme fondamentale que doivent
résoudre les sciences cognitives: comment arriver 3 une conception des espaces
mentaux et physiques alors que nos descriptions de ces espaces sont un produit
de ces espaces mémes? Le projet Chareography and Cognition a apporté une
réponse 3 nombre de questions, mais il n'a pas tenté de'résoudre ce-probléeme-l3;
nous avons cependant considéré I'esprir du danseur par rapport 4 la pratique
chorégraphique d'une manitre qui prend en compre les espaces physique,
mental et conceptuel.

Au stade actuel, notre projet préfere les résultats qui restent ouverts.et qui
pourront éventuellement étre amplifiés plus tard: il n'a pas tenté de construire
une théarie de la cognition chorégraphique comme I'a essayé une initiarive com-
parable en Australie". L'esprit chorégraphique que nous avons pris en considé-
ration refuserair une telle explication i ce stade. 1l serait peut-écre plus exact de
définir la chorégraphie comme une physique dotée de dimensions.cognitives du
type suggéré par le travail de Wing et Holland. Ou d'imaginer l'espace cognirif

commun des danseurs comme le décrit I'expérience d'analyse grammaricale,
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offrant un cadre comparatif 2 la perception collective. Imaginons ce qui pourrait
se passer si les danseurs et le chorégraphe connaissaient micux la “boite 2 ourils”
cognitive dont disposent les autres, ou si l'utilisation d'un syst¢me de notation
pouvait étre 2méliorée par une meilleure prise de conscience des rapports entre
les représentations intérieure et extérieure. Les espaces physique et mental sont
toujours distincts et il n'y a pas de danger qu'ils s'entremélenc. Cependant, notre
compréhension de ces espaces s'épanouit bien au-deld du dualisme. Certe initia-
tive semble I'occasion idéale de faire travailler core & cote des chorégraphes er des
chercheurs en sciences cognitives.

Traduction: Martine Bom

(Merci 2 Susan Rethorst pour son assistance lors de la rédaction du texte)

Cel article a ét6 publié en anglais sous le tilre Separale Spaces. sorme cognilive dimensions
of movement in Species of Spaces (a DIFFUSION eBook Series). London, Proboscis, 2004,
http://diffusion.org.uk/.

Scott deLahunta, basé & Amsterdam, travaille comme chercheur, écrivain,
consultant et organisaleur de projets intermalionaux liant les arts de ia scéne
8 d'autres disciplines el pratiques. H travaille notamment avec Amsterdam
School for the Arts, Ohio State University, University of Cambridge, Associate
Research Feliow, Darlington College of Aris e! callabore aux publications
Performance Research, Dance Theatre Journal el The International Journal
of Performance and Digital Media.

*ndlr: Cognition: Fancrion complexe multiple regroupant P'ensemble des activiids menuales (pensée, per-
ception, action, volonté, mémorisation, rappel, apprentissage) impliquées dans la relation de Féure humain
avec son environnement et qui lui permertent d'acquérir et de manipuler des connaissances (associations,
rérroaction, traitement de I'informarion, résolution de problémes, prise de décision erc.),
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5. Le progmmme pilote “Ans and Science Research Fellowships™ éuaii subventionné conjointement par
The Arts Council England et The Ants and Humanities Research Board.

6. Pour préparer la seconde phase, nous avions défini wois objeciifs permettant de créer des circonstances
propices A ['émergence de pistes de réflexion ou points de départ spéciliques: (1] un objectif commun:
rechercher les rapports entre les processus chorégraphiques d'une part et Fétude du mouvement ex du cer-
veau/esprit d'autre part, iniéressants du point de vue scientifique et arristique; {2] un objectif artistique:
intégrer la participation ct la contribution des chercheurs au processus de cedarion chorégraphique, wut
en conservant les modes d'observation et d'interrogation propres a leurs domaines de recherche respectifs;
13) un objectif scientifique: commencer A formuler des questions et méthodes de recherche spécifiques
découlanr des domaines d'intérét individuels, dans le contexte du processus de eréation chorégraphique.
7. Ceruains des chercheurs disposent de sites Web proposant une abondance de matériel sur leur domaine
de recherches:

Phil Barnard: www.mrc-cbu.cam.ac.uk/personal/phil.barnard/

Alan Wing: www.bham.ac.uk/symon/peoplefalan.htm

Alan Blackwell: www.cl.cam.ac.uk/usersfatb2 1/

8. Les dix danseurs permanents de Random Dance — Claire Cunningham, Laila Diallo, Fred Gehrig,
Khamlane Halsackda, Qdente Hughes, Léo Lerus, Npoc Anh Npguyen, Matthias Sperling, Hilary Stainsby
et Amanda Weaver — ont tous participé 3 différents degrés au projer.

9. Berthoz, Alain. The Brain’ Sense of Movemens. Cambridge, MA, Harvard University Press, 2000, p. 21.
& Clark, Andy. Mindiware: an Intraduction to the Philosaphy of Cognitive Svience. Oxlord, Oxford University
Press, 2001, p. 162.

18. Au cours de la premigre marinée, McGregor avait fait effeciuer un exercice 1ié 4 des poinrs dans I'espace
autour du corps; le second jour, il avait denné des instructions d'un ordre plus émotionnel et narratil au
niveau des connotations et des références.

11. Pour plus de détails concernant le travail de Wayne McGregor, consulwz le site Web de Random
Dance: www.randomdance.org. Des documents et analyses relatifs au projet seroni préseniés sur le site
www.choreecog.net. Une nouvelle demande de subvention permertant de poursuivre le projet en réseau a
été adressée 3 I'EPSRC (Engineering and Physical Sciences Research Council} au Royaume-Uni.

12. Ceue phrase, rédigée par Alan Wing ex Kristen Hollands, figure dans la demande de subvention adres-
sée 3 'EPSRC, mentionnée en note n® 11.

13. Stevens, K., S. McKechnie, S. Malloch, & A. Petocz. Choreographic Cegnirion: Composing Thine and
Spare. Rapport de la Ge International Conference on Music Perception & Cognition, 2000, www.aus-
dance.org.au/unspoken/rescarch/cognition.huml
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LAPPAREIL DE LOCOMOTION:
UNE EPISTEME TECHNOLOGIQUE

Scott deLahunta

Introduction

Frank Popper, dans son ouvrage historique L'ur? d {'dge électronigm, situe 3 la
fin du XIX* siécle les déburs de Iinfluence directe de la technologie s1r P’art, ¢n
une période ot les effets de la Révolution Industrielle “se manifestene dans Ia
vie quotidienne...”™. Les années 1950 et 1960 sont également des annses impor-
tantes dans Phistoire de la technologie et des arts de la scéne car elles ‘naugurent
un rapport trés ouvert entre le public et les interprétes — dans les i;nPPenings
par exemple — ouvrant la voie 4 une forme d’art imeractive™. Plus directement
lide aux arts du mouvement, une autre phase historique commence dans les
années 1960-1970 au moement on la “danse post-moderne” sempare du
Computer Art naissant, ¢t que, vingt ans avant Pavénement de Life Forms, Ie cho-
régraphe Merce Cunningham commence a se servir de Pordinateur comme outil
de création™. D’évidence, ce sont la des moments qui eurent une influence consi-
dérable sur les pratiques contemporaines telles que la danse et les artsde la scéne
qui recouraient aux technologies naissantes. Mais si 'on se reporte 4 une période
antérieure, on constate déja 4 quel point certains développements technologigues
et scientifiques ont modelé la perception du corps et du mouvement,

En J'autres termes: 'approche contemporaine du corps et du mouvement
est technologique en ce sens qu'elle procede d’un savoir scientifique qui définit
le corps comme un systéme, 4 la fois — ou tour a rour — organe, outi], récepteur
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sensoricl, ¢t esprit. C'est ainsi qu’il apparait dains un certain nombre de extes
clefs — connus des nombreux lecreurs de Nowwelles de Danse — comme Sentir,
Ressentir e Agir de Bonnie Bainbridge Cohen et Pouvrage de Lulu Sweigard
Humair Marement Potentiaf qui inspirent nombre de pratiques de danse contempeo-
raine et de projets pédagogiques. Tant B. B. Cohen que L. Sweigard, avee, respec-
tvement, le Body-Mind Centering et Pldeokinesis, ont développé des approches
du iravail du corps et de Pesprit qui mettent en avant des coneeplions spéci-
fiques d’observadon et de conscience de soi. Toutes deux soit considérées par-
fois comme laisant partie des techniques d’entrainement en bady-mind (corps-
esprit) ou de thérapies connues comme pratigues somatiques ou comme éduca-
tion psychophysique®. L’on a tendance 4 attribuer 4 ces techniques des origines
remontant i la pensée orientale par le fait qu'elles explorent les rapports entre le
corps et Vesprit, mais elles sont tout autant influencées par une pensée du corps
élaborée dans le contexie de la pensée philosophique et scientifique occidentale.

Ceci semble indiquer Pexistence d'une ¢pistémologie — une théorie de la
connaissance — des pradques du corps, qui serait & méme de révéler comment le
mouvement ¢St pergu et compris et qui montrerait a quel point la technologie
marquait déja le corps et Pesprit dés avant le NN< siécle, er par conséquent le
le implicite qu’elle a tenu dans le développement de la danse contemporane,
La place nous manque pour développer ce point de vue ici, mais il nous est
cependant possible d’¢ébaucher quelques aspects de cetre vaste question. Dans
cetie episitmologie technotogique du corps, la machine {en tant que mécanisme,
appareil, outil) occupe une position centrale: comme métaphore du fonctionne-
ment du corps. Dans la suite de cet article, nous exposerons particllement les
implications de cette noton ¢n nous centrant sur-un moment crucial de Phis-
toire des sciences du mouvement qui devrait nous amener 4 examiner de plus

pres:la narure des relations cnrps/machinc.

Mécanique de la locomotion

Des textes d’Aristote sur la locomotion animale aux environs de 350 avant
} C.aux théories acwuelles sur la locomotion chez Phomme, Pintérét pour le sujet
ne s'est jamais démenti. De 'Anuquité aux Lumiéres, cependant, une poignée
seulement d’hommes de scicnce et de philnsophes a contribué de fagon décisive
4 une théoric du mouvement. Ces contributions naissaicnt le plus souvent dans
la foulée de découvertes dans d’autres domatnes, mais les avancées de la
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physique aux XVII et NVITE siceles ont accouché d'un socle théornique fonda-
mental qui vaut avjourd’hui encore. Le ournant du XX siéele a vu un dévelop-
pement rapide des connmitissances dans le domaine des sciences du mouvement
en partic grace A Ninvention de nouveaux instruments de mesure er d’observa-
tion ct, de nos jours, les applications de la biomécanique cr de la kinésiologic,
deux disciplines qui ont pour objet le mouvement, sont utilisées dans un grand
nombre de domaines, du sport ala danse en passam par Pergonomic, Uingénice-

ric biomédicale ou lergothérapic.

Mais ¢’estau XINY en 1836, que les fréres Weber — Wilhelm et Liduard —,
publicrent leur weaite Mechanile der Menschlichen Gebirerfzenge (Ltude sur les méea-
nismes de la locomotion chez Phomme), un ouvrage considéré comme Ia pre-

micre “somme théorigue sur la locomarion reposant sur Pexpérimentation svs-
iématique”™®, Récdiré en 1894, Mechanile der Menschlichen Gelmerkzenge fut wradan
enanglais en 1992, ce qui atreste de son importance historique. Menant en.cuvre
des méthodes dexpérimeniation rigoureuses servies par les techniques les plos
réeentes de I'époque, atilisant Pappareillige optique du déparcement de physique
de Gouingen et Crudiant les cadavrees de Plasotue dAnatomie de Leipzig, les
freres Weber posérent les tfondements de la recherche moderne sur le mouve-
ment chez Phomme. Avee un certain nombre d'innovations méthodotogiques et
un équipement relativement rudimentaire, ils percerent nombre de seerers de la
locomotion. Méme les techniques actuelles denregistrement tridimensionned du
mouvement gont pu produire une “somme de conmaissances proportionnelle-

ment aussi importante de ce phénomene si-complexe™,

Dans un commentaire de som ouvrage, Wilhelm Weber fait remurquer que
les tematives antéricures pour mesurer et analyser le- mouvement humain ont éic
“pour la plapart infructueuses™, 1 cite le travail des intromarhémaiciens, une
éeole de physiciens italiens du NV qui wenta dappliquer les lois de la méca-
nigue et des mathématiques au corps humain, Voict ce que Weber en dir: “lls
susciterent Pespoir de comprendre de Pintéricur cette extraordinaire machineric
gu’est le corps humain sclon Pidée que la compréhension du monde avait éoé
dirivée des découvertes exeeptionnelles de Galilée; Kepler er Newion™™, Leur
¢chee ne signifiait pas pour aumnt que les mathématiques n’étaient d’aucune uti-
lité .dans érude du mouvement, 1es treres Weber cux-memes, comme dhautres,
v recoururent pour caleuler les forces agissant lors de la marche et de la course™.
Ce qui manquair véritablement, ¢¢rait une approche aouvelle du mouvement cr
plus précisément une fagon de “voir” ce qui ne pouvait étre vu. Disposant des
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techniques qui se prétaient a cela, les fréres Weber réfurérent systématiquernent
toutes les conclusions des recherches antérieures et contemporaines aux leurs,
d’Aristote 3 P N. Gerdy. Ce dernier avair publié une recherche sur la locomotion
humaine en 1829 en s"appuyant sur un corpus de données recueillies par la sim-
ple observation et par la meéme impuissante 4 révéler les phénoménes méca-
nigues des mouvements les plus simples.

l.es deux fréres résument leur critique de Pobservation simple de la fagon
suivante: “1} apparait clairement que les méthodes utilisées a ce jour n'ont pas
produit — et ne produiront jamais — une idée claire de ce type de mouvements.
I.e nombre et la diversité des mouvements du corps a Preavre simultanément
lors de la marche ou de la course est trop important pour distinguer par la seule
observation ce qui est essentiel de ce qui est secondaire (...). La seule fagon-d’y
parvenir est de passer de Pobservation a Pexpérimentation. Plutét que de se limi-
ter 4 la simple observation globale d'individus marchant ou courant, il convient
d’utiliser tous les moyens disponibles pour réduire ce phénoménce complexe 2
ses composantes élémentaires et de les étudier ainsi en clles-mémes et dans leurs
rapports réciproques. I! faue érudier chacune des parties selon sa caille, sa torme,
ses relations (...). Tl est nécessaire, enfin, d’étudier la marche en foncuion de
mesures de temps, d’espace, de masses et de forces. Ces expériences doivent ere
renouvelées autant de fois que nécessaire de fagon a disposer de toutes les mesu-
res qui s’imposcent, celles-ci ne pouvant toutes étre prises ¢n une seule fois. 11
faut varicr ces expériences atin de distinguer ce qui, dans ces mouvements, cst
constant de ce qui est variable, ¢t pour cette derniére catégorie, cerner les lois

L)

qui régissent leur interdépendance

Daprés les fréres Weber, d’autres que les scientifiques souffraient eux aussi
des limitations de I'observation simple. Les relations entre les différentes par-

ties du corps sont trop changeantes pour “qu’elles sZimpriment complétement .

dans I'instant sur les sens et dans la mémoire”, si bien.que les artistes. qui repré-
sentent le corps humain manyguént cux aussi de moyens pour “percevoir les
faits véritables tels qulils surviennent réellement selon la Narure”, comme ils le
font remarquer dans leur ouvrage!™. A la suite de cette.remarque, ils exposent
leur découverte essentielle qui eut d’ailleurs une conséquence directe pour les
peintres et les dessinateurs du corps humain: Pinclinaison exacte du bassin par
rapport i la colonne verrébrale. D'aprés les fréres Weber, les anatomistes er les
scientifiques qui s’étaient intéressés au mouvement n'avaicnt jamais auparavant
mis en évidence les données essentielles de la locomotion chez 'homme, a

Lrappsai cail g Waeomnlion une spiitems eanologrgus

418
















a6

mentionner explicitement, un zootrope, une invention récente qui permettait
de donner Pillusion d’une image en mouvement & partir d’unc série de dessins.
Inventé en 1834 par William Horner, il est considéré comme une des nombreu-
ses inventions d’animation du XI1X¢ qui menérent, a la fin du siécle, 4 'appari-
tion du cinéma. “Il n’est pas sans intérét, écrivent les fréres Weber, d’éprouver
les donnéces absolues de temps et d’espace que la théorie établic en reconsti-
tuant et en dessinant les différentes positions successives des jambes 4 chaque
instant de la marche ou d’une course réguliére puis de coller la série d’illustra-
tions résultante sur la surface interne d’un cylindre ou d’un tambour.(...) Le
périmétre de la construction doit étre égal 4 la représentation de deux enjam-
bées. Le tambour est mis en rotation i une vitesse constante pendant la durée
d’une double enjambée. On observe les silhouettes en mouvement 4 travers des
fentes ménagées dans les parois du cylindre {...). Leurs mouvements sont éton-
namment proches de ceux d’un homme qui marche ou qui court.”®

Quarante 2 cinquante ans plus tard, I'invention de techniques photogra-
phiques permettant de prendre en séquence rapide des images fixes donnera la
possibilité aux sciences de la locomotion de progresser encore. Braune et Fischer
a Leipzig, doivent en effet partiellement 4 la photographie d’avoir pu “corriger
et compléter” les recherches des fréeres Weber. 1ls communiquérent les résultats
de leurs travaux entre 1895 et 1904 dans une série d’articles parus dans les
Proceedings of the Rayal Saxon Society of Sciences™. lls furent traduits, édités et ras-
semblés en un ouvrage en 1987 sous le titte The Human Gaif™,

Mechanik der Menschlichen Gebwerkszeuge des fréres Weber occupe incontestable-
ment une place importante dans I'hisioire de 'étude du mouvement mais c’est
cependant I'approfondissement de leurs recherches par Braune et Fischer qui a
pour nous le plus grand intérét scientifique. Tout comme les fréres Weber qui
avaient utilisé les méthodes et les outils scientifiques les plus récents pour corri-
ger les erreurs de leurs devanciers, jusqu'a redessiner le célébre squelette
d’Albinus, c’est en recourant 3 des instruments et 4 des connaissances qui fai-
saient défaut aux deux fréres que Braune et Fischer furent en mesure de révéler
et d’expliquer les secrets de ta locomotion.

Scott deLahunta

423



Conclusion

Mechanik der Menschlichen Gebwerkzenge témoigne de ce que le binéme
corps/machine ¢t la perception technologique du corps remontent bien au dela
du vingrieme siécle. Le corps tel qu'il apparait dans les recherches des fréres
Weber, objectivé a la fois comme une machinerie er un appareil régi par les lois
de la physique n’est en vérité pas trés loin des “machines qui marchent” qu'ils
avaient imaginées. Les fréres Weber ont fait de nombreuses découverrés.
Certaines d’entre clles sont encore valables aujourd’hui, comme par exemple
celle qui concerne Uinclinaison . du bassin et incurvation de la colonne verté-
brale. Mais cerraines d’entre elies dérivaient directement du-constat que la simple
observation ne permettait en aucune fagon de voir ce qui éuit a laeuvre, ce qui
présida au développement de techniques nouvelles pour y parvenir. Leur ceuvre
demcure une épistémé dans ce sens gu’elle a constitué et constitue encore un
enscmble de connaissances propres a un moment historique donné. T.e fait que
certaines de leurs conclusions aient été altérées par la suite nenléve ricn a la
foree avee laquelle leur représentation du corps a marqué Pimagination, ¢t celle-
ci; qui est aussi le rerrain d’élection de P'art — demeure sous U'influence d’idées
nées i f'aube du XIX- siecle.

Aujourd’hui, théories du corps et théories de la pensée se mélent. En dépit
des développements extraordinaires qu’a connus la physique, nous vivons encore
dans I'univers de Newton: le probléme de Pinertie des corps autant que son
explication demeurent. Néanmoins, ce qu'on érudie avjourd’hui dans le systeme
complexe du mouvement c’est davantage le cerveau que Pensemble de leviers et
de pivots qui constituaient le corps-machine des fréres Weber. La recherche pro-
duit des modéles complexes qui rendent compre des relations unissant la per-
ception: et I'action afin de mieux saisir de quelle fagon le mouvement résulie de
Peffet conjugué de différenis sens™. 1.'analyse du mouvement se fait aujourd’hui
a Paide d’une panoplie.complexe d’outils modernes trés élaborés, des ordina-
teurs et des logicicls qui peuvent enregistrer et traiter toujours plus dinforma-
tions ct de données. A mesure que l'informatique prend une place croissante
dans le traittment des - données expérimentales, la méraphore du corps-machine
évolue vers un corps d'information, ¢t 'image du corps s'éloigne d’une repré-
sentation mécanique pour devenir plus abstraite.

Ainsi quc nous I'avons signalé au débur de cet article, il existe de nom-
breux ouvrages retragant Phistoire des relations qui unissent 'art, la danse et
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la technologie au XX siécle. Pour bref qu'il soit, 'examen détaillé de Mechanik
der Menschlichen Gehwerkgenge auquel nous nous sommes livrés tend 4 démon-
trer que notre perception du corps et du mouvement avait déja intégré la rech-
nologie antérieurement, mettant ainsi ces travaux historiques dans une pers-
pective nouvelle.

Amsterdam, le 28 juin 2004

(tous mes remerciements A Susan Rethorst pour l'aide qu'elle m’a apporiée
dans la rédaction de cet article)

“I'raduction: Tarquin Billiet
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