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Introduction

There are three ways to approach creating a wonkt@fdisciplinary performing arts:
one person can have complete control of everytlsegeral artists can collaborate to the fullest
extent of their intuition, or they can freely impree. The problem with the first scenario is that
it takes great skill in each medium to make woik §you will consider good and artists typically
specialize in one medium such as music, dancealasts, or technology. So an artist with total
control must be a jack of all trades, and masterooie, or better yet, a master of all. Not only is
this approach difficult, a piece of art can benkbtn the influence of several creative people
working together. Collaboration is the best solutiout how do we moderate that collaboration?
Is using interactive technology the answer? Yesrandt allows for the control of several things
at once but there is still the question of thetrehship between those things. Even in a situation
of free improvisation, there is at least an uncanscconnection between the separate events
because art is based on our cognitive structuréshvane based on our experience and
perception of the world. The challenge artists halien working with computers is how
program the interaction in a human way. | will exaensome of the possibilities in my research.

Artists seek new ways to understand and augmentaohle they do in the pursuit of
enhancing their expression and gaining new insiigit¢slife. Today, the latest tools for
augmenting and facilitating new works of art arederm digital computers and their derivatives.
Computers are so ubiquitous that they are usedarydield of work and study. This has led to
interdisciplinary practices and research betwealddiwithin art and science. Artists today are
using digital technology to unite the mediums ofsmudance, and the visual arts. The idea of
interdisciplinary collaboration is a product of theparation of art in the Western tradition. In the

late nineteenth and early twentieth century therestbeen artists who called for a breaking of



these imposed boundaries on artistic practicehitngaper, | have considered four such artists’
theories and work.

The ideas ofsesamtkunstweyKintermedia,” and “happenings,” are establisheebties
of interdisciplinary art. These ideas meet in threeggent field of digital media. This paper traces
the evolution ofGesamtkunstwerlo John Cage and his influence on his studenenAflaprow,
and Dick Higgins, and other “intermedia” artiststioé Fluxus movement. It further connects
Cage to the tradition of intermedia experimentatiathh electronic technology. By looking at
examples of digitally-integrated performing artsnr the year 2000 and on, we can see how the
influence ofGesamtkunstwerind artistic collaboration led to today’s digigat practice. It will
also consider the new questions that digital asesaregarding the role of the performer as an
instrument and the value of computational approsathe@rtThe many things that have come out
of this exploration have been very different froatle other, yet they aim toward a common

goal: the breaking of disciplinary boundaries thiage unified multimodal expression.

Historical Examples
In his seminal treatisdhe Artwork of the FuturedRichard Wagner outlined his theory of
GesamtkunstwerKArtistic Man can only fully content himself byniting every branch of Art
into thecommonArtwork. . . . each separate art can only baratitsost secret to their common
public through a mutual parleying with the othesafor the purpose of each separate branch of
art can only be fully attained by the reciprocalesgnent and co-operation of all the branches in
their common message” (qtd. in Parker and Jord&), What he was calling for was not just

multimedia works, but an art practice that integsahe approaches of the separate artistic



disciplines into one work, and in doing so, feasutleese media working together to express a
common message.

Intermedia is the field of art that studies whigre separate artistic disciplines meet. In
every artistic discipline, artists have createdksdhat blur the boundaries of their own
discipline. Intermedia is not a form or a movemuauta development in art that brings us to a
deeper understanding of the connections betweemédkums and how individual mediums
impact us psychologically. Dick Higgins describéatérmedia,” a term he coined in 1965:

Is it possible to speak of the use of intermedia hage and inclusive movement
of which dada, futurism, and surrealism are eahnlgges preceding the huge
ground-swell that is taking place now? Or is it mogasonable to regard the use
of intermedia an irreversible historical innovatimore comparable to the
development of instrumental music than, for examjoléhe development of
romanticism? (qtd. in Packer and Jordan, 32).
Today, the word “intermedia” has come to be synomyswith the terms “performance art,”
“anti-art,” and “neo-dadaism” which are used toatd=e the work of artists associated with the
Fluxus movement of the 1960’s and 70’s. Their wavkse examples of intermedia, but today
there exist intermedia works that do not refleetshbversive art ideology of the Fluxus
movement. Dick Higgins spoke of his contemporariadlKaprow’s “happenings” as a good
example of intermedia.

A “happening” is a piece of art in which the formunique to itself. In Kaprow’s 1965
essay, “Untitled Guidelines for Happenings,” hisffipoint is that “the line between art and life
should be kept as fluid, and perhaps indistinchassible.” His second point was to say that
happenings should be derived from anything buatte He went on to explain why:

Thus it is not that the known arts are ‘bad’ treiges me to say ‘Don’t get near
them’: it is that they contain highly sophisticatesbits. By avoiding the artistic

modes there is the good chance that a new languilgkevelop that has its own
standards (qtd. in Packer and Jordan, 281).



A new artistic “language” was developing then vilik Fluxus artists of Kaprow’s generation,
just as a new language is forming now in the agéigifal computing. In other words, we were
exploring “anti-art,” and now we are returning trt;” using digital media to gain a better
understanding of the psychological properties af matationships between disciplines of art.
Moreover, in doing so, we will discover new fornfeapression. John Cage wrote about this
idea in “Diary: Audience 1966, A Year from MondayAre we an audience for computer art?
The answer’s not No; it's Yes. What we need is@pater that isn’t labor-saving but which
increases the work for us to do” (qtd. in Packet dordan, 92).

In a residency at Black Mountain College in the@84nd 50’s, Cage, along with David
Tudor, Merce Cunningham, Robert Rauschenberg, trats) developed a series of performance
pieces culminating witiTheater Piece No. th 1952. This piece is now referred to as the firs
“happening.” It featured spoken word, displays aintings, projections of slides and video,
improvised dance, and music. The artists perforthesge activities utilizing Cage’s concept of
indeterminacy; the piece was performed without@aesalthough Cage made amosteriori
score in 1965. Because of this and other worksy 88dge had a great impact on young
intermedia artists. He taught Allan Kaprow, Higgiaad several of the artists associated with
Fluxus at the New School for Social Research in Newk City. He was not only a pioneer in
intermedia, but in the collaboration of art anchtealogy.

Cage’s pieceYariations V, set the precedent for interactive intermediaaas the first
electronically integrated work. It was premieredLimicoln Center on July 23, 1965. It was the
product of a massive collaboration between Cagdpf,lCunningham and his dance company,
Billy Kluver, Robert Moog, Nam June Paik, Stan Varigkek, and several other

artist/technicians. Cage, Tudor, and three otherpasers operated tape recorders and radios as



the primary sound sources. Kluver and his teamIdped photocells that were aimed at the
stage lights and triggered sounds when the dantersepted the light with their movements.
Moog and his team provided antennae that alsoextestund when the dancers entered their
field. Cunningham choreographed dance and pedestravement to interact with the photocells
and antennae. Paik and Vanderbeek projected mataowideo of the rehearsal behind the
dancers. It was the first piece in which dancetedhas co-composers of music and it set the
stage for artistic-technological collaboration andltimedia art that would follow. It inspired
Kltver to found Experiments in Art and Technolo@yA.T.) which later produced “9 Evenings:
Theater and Engineering” and the Pepsi Pavilidexab ‘70. Collaborations of this sort led to
the digitally-integrated intermedia of today.
Thus the Happening developed as an intermediumaneharted land that lies
between collage, music, and the theater. It iggogerned by rules; each work
determines its own medium and form according toésds (qtd. in Packer and
Jordan, 32).
A happening blurs the boundary between art andéfsause it has no set structure, other than
the structure that each individual happening i€gi\A happening, contrary to what Kaprow
said, can consist of performing arts. It seekdéadbthe art forms into each other and digital
media may be helpful in doing so. One way to blgredart forms is to connect them so well that
it is not clear how to categorize an action. Faregle, during a performance in which a
performer's movement triggers sound playback ottmais, is the performer creating a work of
dance or music? Both, but it is done by using gesflhat gesture is then translated by the
digital media into music while we perceive it anda Their body then becomes an instrument
by using the digital media to create something.&&esicians and dancers have attempted to

create this illusion in their throughout time, loigital media may be able to help us understand

the relationship between music and dance in q@divet methods that we may be able to apply



to make more compelling work. If we can understamhething well enough to express it
numerically for a computer to use, we can composhoreograph to more effectively realize

our visions.

Recent Examples

Integration begins at the theoretical level. Onanegle of integration is Geoffrey
Edwards’ and Marie Louise Bourbeau’s use of imagpesata to connect dance and music in
their production of Monteverdi's arlaamento d’Arianna“lmage schemata” is a term used in
cognitive studies to describe universal structuoesed in our spatial learning and based on our
bodily interactions that we use to conceptualizagithat have no intrinsic spatiality. In 1987,
philosopher Mark Johnson made a list of fifty imageemata under six categories. Edwards and
Bourbeau used Johnson'’s list to analyze each fitlgedyrics of Monteverdi’'d.amento
d’Arianna as well as each phrase of vocal melody, and thadvac structure. They then asked
dancer and choreographer Lina Cruz to help therydbeir analysis to costume design and a
choreography that would be performed with the ariee use of image schemata facilitated the
integration between the mediums of music and dasaegell as enhanced the emotional
messages conveyed by the performers by using waiveorporeal cognitive structures. There is
great potential in further enhancing performandmdge schemata are incorporated into
computer tools for performance design.

In 2007, Stan Wijnans used the movement theoryuofoR von Laban and the psycho-
acoustic theory of Jens Blauert to compose heep&mund Skeletorin the 1920’s Laban
described the “kinesphere” as the “space that aetazan reach (while standing still)” (Wijnans,

3). It has six movement directions in three plamesdian, frontal, and horizontal, or three-



dimensional space in other words. Wijnans appliedi®t’'s description of sound in three-
dimensional space to Laban’s “kinesphere” to mapg‘@GhoreoSonic Arena.” She also used
Laban’s division of the body as a pentagonal stmgcto determine the placing of electronic
sensors on the dancer that were used to captutatieer's movement. The resulting data from
that motion capture was used in real time to tniggeind that was assigned to specified regions
of the ChoreoSonic Arena and to each sensor by Wax/MSP/Jitter software. Wijnans
activated the space with a virtual sonic body Was created by the human body. She combined
two disciplinary theories to create an interdiscigty model that was applied to a performance
using digital media.
Another example of integration is the connectiomaoisic by various composers to real-
time video manipulation in the 2006 set of “Visiagd pieces for Saxophone Quartet and
moving imageUneasy Dreamd~rank Millward used Max/MSP/Jitter software teate 3D
spectrographic moving images that were paired satreral tracks of music recorded by the
Delta Saxophone Quartet. He manipulated the sltaya, direction, and speed of the images in
response to the change in musical material. Hispoéation was improvised. Millward wrote of
his experience:
| was aware that | was organizing and structurirygapproach toward practices |
was very familiar with as a studio musician and poser. As an improviser | was
building my database of ‘licks’. Instead of relying an intuitive physically based
response, | was thinking the playing of the inseab+ numerating my actions —
the visual rhythm became calculated — a digitadlirega | was using both
kinesthetic and cognitive means in tandem (Millw&x4

Millward integrated the approaches of musical invger and video artist. Millward was able to

blend the approaches of two different disciplindslevoperating as both a performer and a

composer. He related his experience working witltipla mediums at once to the act of having

a conversation, which is a multimodal form of conmeation. The music relates to the voice,



the moving image relates to facial expressionsctimposite rhythms created by the
combination of music and moving image relate toybladguage. Millward’s interdisciplinary
experimentation with digital media brought him taew understanding of how our perception
and creation of art is based on our cognitive neodélife.
Beyond Sound, video, and movement, stage desigmoither aspect of a performance
that can be integrated. Stefanie Kuhn wrote abogtrented scenery through the use of motion
capture in André Werner’s opetdarlowe: The Jew of Maltdn this adaptation, Niccolo
Machiavelli is the main character. His control loé tvirtual scenery and virtual costumes
symbolizes his power over the other characters hidaelli’'s gestures control the change and
movement of projected scenery, as well as coladst@xtures that project upon the characters.
They all begin the opera in white, infrared-reflegtcostumes that allow them to be tracked and
projected on. Machiavelli’'s eventual loss of poweer the other characters is symbolized by his
loss of power over the scenery and their costuntesthey take off the white layer to reveal a
black layer which cannot be projected upon. Kulso aiscussed the role of performer as an
instrument:
Machiavelli’'s body processing the scenery aims tad@an object status; it is an
instrument to achieve a specific outcome. In catfithe actual media-object, the
scenery, tends towards the status of a performibgest, since the virtual
architecture is based on plant-growing algorithhat re generated in real-time.
The scenery reacts not only on the performer’s mmarg, but also interacts with
him, for example by ‘resisting’ his triggering mawents (Kuhn, 6).

The performer’s gestures were embodied by his enment; by enabling this, the media helped

express the message that the composer wantedweycon

Digital data can help us to measure aspects teajualitative in quantitative ways.

Composer Roger Reynolds premiered his piece fdrestca and electronidhe Angel of Death

in 2001. It was composed for a study in which soneenbers of the audience used slider-boxes
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to indicate the familiarity of the musical themageference to themes heard earlier in the piece
and their instantaneous emotional reaction aslibned. The piece was performed in two
versions in which the occurrences of two themagations were switched in time. The audience
used the slider-boxes to indicate their reactionsoth versions of the piece. Researchers used
that data to understand how large-scale musicald@re perceived and what aspects of the
compositions were striking at any moment. Integrats achieved through our artistic approach,
not through the use of digital media. Howevers itnmmportant that if a digital process is useds it i
executed in real time because performance happeeslitime; life happens in real time. If we
want to improvise with digital media then we needind a way to design the interface and
program the software in a way that captures thenegsof a natural phenomenon. The real time
survey done folrhe Angel of Deatls important because it is an example of usingaad

medium to measure a qualitative phenomenon in dodeetter understand it.

Significance of Study

Gesamtkunstwerils not a theory for multimedia, but for integrati®vagner and many
others preceding him already composed multimeduer& theater, and ballet are multimedia
genres that have existed in different forms actlessvorld and throughout time. What sets
Wagner’s theory apart is that he sought to mak#hattfully engages our perception the way it is
by our daily experience with the world. Our pere@ptand our interaction with the world are
augmented by digital media, which gives artistea way to reflect the schemas of our
perception. It can potentially help us to illustrétte connections of various art disciplines based
on our cognitive structures. It has the potentdbe liberating, but can it ever truly be succdssfu

in enhancing our artistic expression? It is capabiacredibly precise measurement but art is
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full of imprecision and the indeterminateesamtkunstwerknd “intermedia” are areas that
warrant further study and development. They wileler-present and ever-changing as new
forms of media become available. My future reseavitihbe in the cognitive science of art’s
perception and creation. | hope to use that knogddgd program digital media so that it may be

used to achieve augmented and integrated intepdisaiy performance.

Research Methods

In order to form a practical model of digitallyt@grated intermedia a theoretical model
of multimedia art cognition is needed. My planaditst research existing theories of cognitive
structures that may be applicable to art. Sucddieiclude somatics, psychoacoustics, and
psycholinguistics. Within the field of somatics illivetart with the theories of Laban, Alexander,
and Feldenkreis. Blauert provides a good startmgtgor psychoacoustics to go further into the
cognitive neuroscience of music. | will look forypolinguistic schemata that go beyond those
based on sensation and go into those based operdenal communication and internal
dialogue. | hope to find visual representationthoke cognitive models so that | may represent
the connections between the studies in a compwsife The goal of this research will be to
apply it to a multimedia artwork that uses reald@¢ihuman-computer interaction and hopefully

conveys a relatable, if abstract, narrative toaihdience.
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