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UNDERSTANDING VISUAL MUSIC 1 UVM 2015

Dr. Ricardo Dal Farra
Understanding Visual MusicUVM conference founder

Welcome to Understanding Visual Mu$icJVM 2015!

We are happy to have you here in Brasilia. This is the third edition of the UVM conference,
after Montreal in 2011 and Buenos Aires in 2013.

UVM was founded with the spirit of sharing knowledge and discuss the multiple perspective
around a diversity of areas comprehended by what we call VISUAL MUSIC. Each edition has bee
approaching the subject including different components. On top of arande of topics addressed on
paper presentations, panels and concerts with pieces created feméxie in Montreal we had a live
visual music show closing the conference, including eight complestimealset ups offering from what
we could expect fnm visual music to works exploring the limits of what we understand of it. In Buenos
Aires, the conference was closingwithaflilbo me s how in the citybds pl art
-with pioneering as well as newly created piectkat has beenrpsented multiple times since then in the
same venue, given the interest of the audience.

Understanding Visual MusicUVM was created wishing this could be a positive and creative
way the community can use to exchange and disseminate ideas, conceyiskanexploring deeply
what we understand for visual music. From fundamental notions to aesthetics, from history to future
perspectives, from technology to applied synesthesia, UVM is an invitation to creative people to
gather and discuss their undersiagddf visual music.

This year, Brasilia is hosting the event. We have a rich and diverse program, with research
and creation outcomes presented through papers and panels, distinguished keynote speakers, anc
concerts including about 20 worfitemieres. AComputer Art Exhibitions also part of the event,
trying to reach not only the specialist but to attract artists, academics, technology experts and
scientists from any discipline that could co
understading of visual music.

A space and time to meet and create new bridges of cooperation and knowledge between
participants is an essential part of UVM too, and | hope new projects will emerge as a consequence

from this meeting.
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Thanks to everyone who has tidinuted to organize the event, to the institutions supporting
this conference, and to all of you attending and participating of the Understanding Visual Music
UVM 2015 conference. We all expect it will Béke in previous editionsan amazing experieac

Thank you all.

THE UVM 2015 SYMPOSIUM: BOLDLY GOING . . .

Dr. Antenor Ferreira Corréa
UVM 2015 Symposiu@eneral Chair

The planning for UVM 2015 SYMPOSIUMwas an exciting enterprise. However,
accomplishing that project was a horse of different color. While running this track, several times it
seemed to me that the initial adventure was about to become an ultimate venture. Such twist happened
in reason of ta terrible economic crisis that hit Brazil mainly in the beginning of this year. Financial
resources for universities were strongly decreased, and the Foundations that support research facec
similar situation. How to make this nave tack off with no fuei hot easy to answer this question,
but in the middle of several problems raised for this monetary situation, | learned something that
struck me: solidarism is a solution!

To start it, for ideological reasons, | completely repulse the option of charging the participants.
Nowadays, | have observed many examples of how to use academic research with marketing
intentions, like several journals that charge high fees to publistiear and scientific events
overcharging participantsrom where |l am standing ik nowl edgeo i s a c¢ommo
free for everybody. So, | knocked on more than a few dexpaining how important this event is,
and | askedor helpto make ithappen. Ater all, it worked UVM 2015 SYMPOSIUMas made
possible by a collaborative network that collected together researchers, artists, university deans,
partner institutions, cultural cent@mbassycolleagues, volunteers, and art lovers. All theseple
are moved by passion of saak out thenewi new forms of artistic expression, new ways of
acquiring knovedge, new models of discovenryew pedagogical tools, new spaces for dialog, new
challenges, new inspirations, new friendjmately, new pportunities to boldly go makingur
world a better place.

Within this communitarian environment, we could accomplish our mission of bringing to

Brazil this leadership event, which allows a special space for reflection and sharing of ideas. Doing



Understanding Visual Music

2015 Symposium

this, wewill introduce in Brazil the avargarde of art and tech, i.e., visual music and its related
subjects. Moreovet,am particularly happy becausee accomplished this mission with a respectful
commitment to all participants.

During these three days, we wie dealing with the concept ofsearchcreation In this
sense, we aino integrate creative processes, experimental aesthetic elements, artistic works, and
technological innovation as an integral part of the study and scientific research. The cosference
roundtable, thematic pands, workshops, and paper presentation are intended to nurture this
discussion and promote insights in themes like interactivity, digital art education, aesthetic, history,
performancegreativity,technologyand innovation irarts. We also aim to create room for socializing
and exchange of ideas among researchers, artists, scholars, students, and audience, hoping for the
development of future collaborations. Finally, tbemputer Art Exhibitiorand the projection of 27
visual nusic works selected by the scientific committee complement this enterprise.

| hope you enjoy it!

THE COMPUTER ART EXHIBITION

Dr. Suzete Venturelli
UVM 2015 Symposiumssociated Chair

Computer Art featurepieces of workwhose aesthetic translates into artistic products the
process of pragmatic use of abstract information systems. Computer Art has a special feature, also
found in art history, which is to be an art of the model, in the mathematical sense of this term.

Since the second half of the 1980s, artists have shown the potential of Computerivad
from matrices, known @ information of synthesis arumeric information.The computer artists
reached abstractions by means of a progressive departure from a refiedeby making use of a
reproductive cycle of dematerialization of information, which is intrinsic to the morphology of that
referent This practice is based on an encoded, calculated, and simulated reproduction by a machine.
The space of simulation amaterpretation of the artistic work is amplified by a special sytizce-
sensory, which is also characterized by the means of communication, interactivity, and hybridization
of technology resources.

Due to theclose relationship between technology and alismusic, wehave included
Computer Art Exhibition as part &fVM 2015 Symposiunthis exhibition features interactive works

by national and international artistd1o emphasize public participation in the generation of images
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and soundin real time.Sixteen artistic worksspecially sent t&JVM 2015 Symposiunilustrate
someresearchesults developed in laboratories associated with the leading universities in Brazil.

Be welcome!
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SCIENTIFIC ARTICLES

Observation:

The authors are exclusively responsible for ideas and positions presented in their respective texts, as
well as responsible for their grammatical content. UVM 2015 SYMPOSIUM not necessarily
subscribes those positions and ideasyell as didhot provide poofreading or any type of

revisions for these texts.
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VISUAL MUSIC: DISPLAY FORMATS. FULL -DOME PROJECTS. THE
LANGUAGE OF A/V SPATIALISATION

Yan Breuleux
UQACi£col e des Arts Num®riques, de
ybreuleux@nad.ca

Abstract

If the medium of cinema is born of the addition of temporality to images, new trends in digital art such as
architectural mapping video projection, audiovisual (A/V) performance, and new forms of immersive
scenography are adding the spatial dimension to the gpawigige. The latest innovations in the area of digital

arts are the result of an acceleration of a trend that can be historically identified through the multiple
mani festations of uni ver sal expositions. fhomday 6 s
democratization of instruments that control light, sound, and images through increasingly sophisticated
interfaces. Avangarde artistic approaches, with their constant push toward the dematerialization of artwork,
have merged with scenographic spaion technologies. This merger of worlds has led to new A/V
performance productions that reveal the emergence of a new language, namely that of audiovisual
spatialization. This language leverages the creative potential of new audiovisual instrumasbinyng

sound and light waves with the spatial component. This paper will address this new approach based on analysis
of multiple case studies.

Key words:
A/V spatialisationA/V performancefull-dome projects, digital art.

Introduction

Since the 19th century, the exceptional context of world expositions has fostered the
creation of novel experiences that have promoted the technological utopias of modern times. Based
on this contextual backdrop, the purpose of the present article iBrte deonceptual framework
by which to analyze audiovisual spatialization projects. If the medium of cinema is born of the
addition of temporality to images, new trends in digital art such as architectural video projection,
audiovisual (A/V) performancend new forms of immersive scenography are adding the spatial
dimension to the moving image. The latest innovations in the area of digital arts are the result of
an acceleration of a trend that can be historically identified through the multiple maioifiesstedit
uni versal expositions. Todayodés digital explos
instruments that control light, sound, and images through increasingly sophisticated interfaces.
Avant-garde artistic approaches, with their consfarsh toward the dematerialization of artwork,
have merged with scenographic spatialization technologies involving image and sound. This

merger of worlds has led to new A/V performance productions that reveal the emergence of a new
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language, namely thatf audiovisual spatialization. In the tradition of colour organs, this language
leverages the creative potential of audiovisual instruments by combining sound and light waves.
This paper will address the language dimension of A/V spatialization, whictbeviiinalyzed

based on multiple case studies.

Universal expositions and the artistic avangarde

The phenomenon we will be addressing here, which clearly emerged in 1958 with the
futuristic architecture of the Philips world fair pavilion, is the transforomatif architectural space
into a visual music instrument. In this regard, it is also important to mention the Morrison
Pl an et YWortexprogfms in San Francisco, for which Jordan Belson produced spatialized
visual music compositions over the music oimposer Henry Jacobs. Furthermore, after the
mythical 9 Evenings: Theatre and Engineeripgpduced in 1966, the E.A.T. or Experiments in
Art and Technology collective reached a pinnacle with the Pepsi Pavilion at the Osaka World Fair
in 1970, where it créad an experimental space at the frontier of historic agaeatr de ar t i s
revolutionary approaches and major collective experiences in the world exposition tradition.

As the area of A/V spatialization has evolved, a trend has emerged to design performance
methods that enable the exposition of multiple projects. In fact, far from being the final stage of a
digital art project, the performance stage has become a starting point. This experimental approach
is well illustrated by three examples: the Corbuseen®i | i on presenting compo
Poeme électronigyehe San Francisco Planetarium presentfiogtex and the Pepsi Pavilion
featuring an immersive dome at the 1970 World Fair.

All three of these projects offered artists an architectural metiumhich to compose
their works, thereby inviting them to take advantage of the creative potential of specific in situ
architecture. The Pepsi Pavilion, for example, consisted of a-dbaped structure featuring
suspended images that were reflected byarsrand accompanied by spatialized electronic music.

Progressively, this type of experimental approach has broken free of the constraints of the
universal exposition context to colonize the art world. To give an example, the Acousmonium
system designedytthe GRM (Groupe de recherche musicale) uses an orchestra of speakers for
the purposes of musi cal creation. This setup
artists to focus on expressive dimensions, and allows the creation of a repertoogk®foyw

multiple artists and composers.

" The Pepsi Cola Pavilion was created as an adaptabl e n
personalities according to (idwormparo:grefnoid.mtgadty a variet
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Although the spatial dimension is not the only discursive criterion involved (artists also
compose with timbre, pitch, and sound texture), the scenic dimension does influences the
composition and the performance ajnks. The artistry resides not only in sound composition, but
also in sound spatialization. According to this view, the spatialization of screens and speakers
influences the composition process.

In the area of digital arts, over the last few years, ReammbiMedia Labs (RML) has
been inviting artists to take advantage of the artistic potential of audiovisual spatialization media.
Using a scenic composition of 10 video screens arranged in a cube formation, and a sound system
of 8 widefrequency speakers @rl2 lowfrequency speakers, ti@ineChamberproject gives
composers, architects, visual artists, and students access to an architecture of performance. This
type of approach requires the synchronization of a specific scenography and of an audiovisual
spatalization system.

The Satosphere of th&Société des arts technologiques de Montréal

The Satosphere in Montreal stands apart from the vast majority of immersive domes by
its flexible performance of specialized content. For several years, the doss\exkas a veritable
immersion laboratory for theatre, circus, digital gaming, celebratory events, and conference
projects. The dome is designed to go beyond technological constraints and serves as a platform for
numerous artists. It has been used forcdarexperimental music, theatre, modern music, and
celebratory projects, and will soon be used for conferences, demonstrations, and telepresence
events that spatially connect the dome with other locations. Established artists from the digital arts
and A/V performance scene, such as Kurt Hentschlager, Joanie Lemercier, 1024 Architecture
artists, and Mathieu LeSourd, have al/|l contri
formal possibilities.

Unlike with universal expositions, these facHiystruments allow artists to take
advantage of the inherent language of their configuration. In other words, such A/V instruments
enable users to experience a much broader variety of content than they would in the context of a
onetime event. An example i$e¢ VjGraph project illustrated in Figure 1. For this project, |
spatialized more than fifty films and videos whose moving images were accompanied by a

soundtrack.



Figure 1: Yan Breuleux/jGraph(2014)

Transposing content to multiple performancevenues

On the opposite end of the spectrum from@meeChamberapproach, it is also possible
to transpose the same project to several different venues (see Figure 2). This approach sheds light
on the influence of the instrument on the process of gengratidiovisual content. For example,
| transposed the content of théhite Boxproject to several performance venues. The first version
of the project, which was performed in tBénquieme sallea t Montreal s Pl ace
designed for a threscreersetup. The Gaité Lyrique venue in Paris distributed the video over eight
screens in a cubelike setup. The Naexus facility used a single panoramic feed reconstructed by
three video projectors. Finally, Les Dominicains used video mapping via four superihvubse
projections. All of these projects were configured with four to eight speakers set up throughout the
performance space. During the performance, composer Alain Thibault played pieces involving
two, four, or eight sound channels, depending on theegbrThese various experiments led me to
design projects that take into account the possibility of performing within multiple venues. Each
new venue is a new version of the project.

The Gaité Lyrique enabled image spatialization through five synchroomeguters
connected in a series to eight video projectors. The sound was quadraphonic. The audio and visual
computers exchanged commands in order to play clips and effects in real time. From the outset of

the project, we chose a multichannel video soldttoln at woul d all ow us to

2A multichannel video S mlgutsieoorer@dn ciogntpautien ssy mc lomrareirz t

10
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resolution in comparison to the original thigereen version by adding more computers. For the
purposes of Gaité Lyrique, since it was almost impossible for audience members to take in the
entire video surfacat once, | used the cube setup to display identical sequences in a mirror
position. | consequently adapted the video configuration ofthiée Boxproject to the specific

performance space at Gaité Lyrique.

4

l.‘n::::nl

2- Gaité Lyrique.

3- Naexus. 4- Dominicains.

Figure 2: Dispositifs de diffusion du projéthite Box (201:2014)

By synchronizing several computers with multichannel video, | was able to add as many
screens as necessary for multiple performance venues. The multiple transpositiond/bitehe
Boxproject, using three to eight screens and various configurationdjgiiteah the influence of
the venue on the A/V composition process. Some versions of the project used venues with front
facing configurations while others occupied the entire performance space. In view of the many

configurations made possible by new vissgétialization technologies, any surface can become a

example, using one computer per scre

en enablcchsanmiegdher
solution by means of a single]iveriwnthbi

gbkveesabl screernsg.

11
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projection surface. The result is that space becomes an integral part of the audiovisual composition

process.

Figure 3: Yan Breulew&nigm(a) 2015

Like the White Boxproject,Enigm(a)adopts a multvenue approach, but this time with
special emphasis on the issue of content. More specifically, the experiential space involves
multiple visualizations in the same media space. sthumnd visualizations shown in Figure 3 are
as follows:

Data visualization (data mining)
Audio text transcoding

Graphic symbols

Metaphorical visualization
Sound envelope

Spectrum

Reactive 3D shapes

Narrative illustration

© © N o g b~ W DdhPRE

Face capture and point cloud

The second part of Figure &fers an example of spatialization. The project will be
transposed to multiple screen configurations, with a view to approaching each performance in
accordance with the specific performance space in situ.

The spatialization of images and sounds

Images arene v er perceived outside onebs | imite:

sound has no container or fixed fraf@hion, 2005) Sound waves are immersive by nature; they

come from all sides at once and travel through the body. Sound waves are not bound by the same

12
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perceptual limitations as images. However, it is possible to distinguish between the space within
sound and the soundthin space. This is also true of images, as we will see.

When sound is spatialized by the position of speakers, the audience can more easily locate
the source of higipitched sounds owing to their shorter wavelengths. The source of low
frequencies is much more difficult to perceive, given that the wavelengthtoteccupy the entire
Space. The sound space also depends on the al
sound itself. For example, a limitegpectrum sound can be perceived as more distant, regardless
of its actual location in the performanggace. Similarly, there is a distinction to be made between
the space within the image and the image within space. The space within the image is what creates
the illusion of depth on a screen, whereas the image within space has to do with its lo¢a&on in
performance venue.

An A/V composition is always at the crossroads between two spaces. When buildings
shake, collapse, are unbuilt or rebuilt, or are otherwise transformed via simulation in the creations
of the label AntiVj, the artwork is at the cresoads between the reality of the architectural surface
and the virtuality of the visual deconstruction. For example, discussing her installation project
Eyjafjallajokull inspired by the famous volcano by the same name, artist Joannie Lemercier
emphasizedhow her project, by modi fying the audien
perception of realityAnti Vj documentary, 2015)AntiVj is very much active in the area of A/V
performance; collaborative efforts between electronic music composer Mamdofisual artist
Simon Geilfus use a tulle screen that plunges the performers in the middle of a 3D simulation. The
depth of the virtual space merges with the scenic Sjidem).

The 1024 Architecture collective used the same strategy in designingnis sceation
Boom Box1023 architecture, 20097 he installation is presented as a giant sound box, with the
performer located in the middle. A scaffolding of screens allows for video projections across the
project surface, producing volumetric shapdse Pplay of projections creates false perspectives
and shifting anamorphoses that situate the musicians and performers within virtual spaces.

Finally, audio and visual spaces can be merged when common visual and audio positions
are created on the azimuthsx), the pan axis (y), and the depth axis (z). In addition, frequencies
can be altered to produce the illusion that perfectly synchronized sounds and images occupy the
same position within the virtual space. Composer Zack Settel is currently rese#nchsubject

through various projects suchBall Jam SoundScapendPhysiosonicg¢Zack Settel, n.q.

13
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The language of spatialization

With the advent of panoramic and spherical image projection, the frame of action is no
longer limited by the scrednrmat and can virtually portray a global space, thereby changing the
function of the shot and the frame as understood in the language of cinema. A 360° work, for
example, can be performed within a single sfemjuence by including all possible views c# th
scene. By abolishing the frame of the image and offering audience members the possibility of
choosing their own point of view, immersive approaches considerably change the process of
designing and receiving works of art.

As a result, the status of theosln the field of A/V performance is distinct from its status
in cinema. Anexample of this can be seen in the composition oAfter Darkproject, which had
virtually no audievisual breaks but consisted of seamless, superimposed, progressivelygvolvin
panoramic animations.

Performances by A/V spatialization firms Granular Synthesis, Anti Vj, LabAU, and
Cécile Babiole likewise involve a near absence of breaks between shots. This characteristic is
related to the nature of the musical composition, aa edsults from a specific intent, which is to
create virtual worlds as opposed to fictional worlds.

Other works will use multiple breaks in keeping with the rhythm of the musical
composition. For instance, the composition of tiieite Boxproject was baskon a dialogue of
alternation between lengthy minudesig sequences and sharp, violent brgakgeWhite Boxon
vimeo). The intent behind the breaks was to signal a passage between sections, to remove the
audience from the virtual space,ortomakeaseich change to fAireseto the .

The difference between a frefatcing experience and an immersion has a direct impact
on the audiovisual composition process. The number and variety of available performance venues
also clearly require theomposer to take into account the spatialization of elements in both virtual
and real worlds.

Audience attention

When it comes to distributing and guiding public attention to specific elements within

immersive 360° settings, there are three differentagures. Audience attention can be uniformly

distributed by creating unified environments, or conversely focused on a specific point (for

5Il'nn the words of Olivier Grau: AThe viewpoint is no | on
includes an infinite n(uGrbaeur, 020 0p3o,s spi.bll6e) perspectiveso
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instance with compositions that merge elements at the centre of the image), or destabilized by
creating multiple poirst of interest across a given surface.

Unified environments can be clearly illustrated by certain extreme examples. Some works
by the duo Granular Synthesis are characterized by an absence of visual points on which to focus
oneds gaze, f enttheiaudiercafmor fecusing an a ppecdicvpoint, this duo creates
projects that feature sound and visual elements that could be compared to a magreetic field
other words, they create abstract environments that escape any narrative logic. In organizing
vi suals of their immersive environments, the
points by distributing the visual material equally across the entire projection surface. This approach
is exemplified byFeed a project by Kurt Henschder (see Referencesprmerly of the Granular
Synthesis dugsee Referencespuring the performance, the room is plunged into a thick fog, so
that members of the audience are completely isolated. The fog is so complete that it becomes
impossible to everma ke o u't onedbs own hands or t he han
Bombarded with visual pulses, and under the effect of the fog, the audience experiences altered
perception and veritable hallucinations. This is the ultimate example of an immersive egerien
without visual reference points.

On the opposite end of the s p-keapproaota f r om
la Jackson Pollock is the approach of composing in such a way that everything converges towards
one central point. This is the case, for exampleAdight, which | produced together with
composer Al ain Thibault i n 1 9%é&getoWwandehe miodiep os i t
of the image. Some portions of the piece also blur audience perception using various distortion
effects. This strategy is incorporated within an immersive environment. The lines of the image
converge at theenterof the dome, and he audi ence membersdé experi
depending on each individual és point of obser

Finally, the third approach is to offer multiple perceptual focal points at the same time. A
clear example would be the performanceé\tier Dark apanoramic video composition in which
the audience is unable to take in the entire screen all at once; in this context, | produced
topologically opposed events to offer audience members multiple simultaneous perceptual focal
points.

The issue of manipulatinaudience attention is not easy to define, given that it depends
on the unique perception of each individual. However, it is essential to establish the above

distinctions in order to show how the performance space can influence the composition process.
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Conclusion

As we have demonstrated, the addition of the spatial dimension to images, in conjunction
with the democratization of image and sound spatialization tools, has given rise to a specific
language created by the merging of several disciplines. @wkbeyond the technology involved,
the real Il ssue |lies is the design and <creat:.
important to develop new models of audiovisual production analysis that will shed more light on
this language. To borrow thigle of a seminar held in Paris in 2014, research needs to be geared
towar dleshgnfide linhatotrednetri otho under stand audi er
technologies. This issue is precisely the subject oNtiie | Swarrproject (Figuret). Launched
in the context of the second Symposium iX at the Société des Arts technologiques (May 20, 2015),
this project consists in performing a-frfinute visual music piece inspired by the complex
phenomenon of swarms. The concentration and diffusion ofdsaiid particle masses is intended
to focus or disperse audience concentration using various points distributed in space. Beyond its
poetic dimension, this work is ultimately aimed at literally conceiving the language of

spatialization as a form of emotidesign

16
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Figure 4: Yan Breuleuxyuée | Swarm (2015)
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WARPI NG THE TI MELI NE | N EPXHPYERI QVEN TARA C |
PRACTI CE ON VI SUAL MUSI C

Yandgi ng
SchoolDesi Amt& Medi a, Nanyang Technol
jyang018@e. nt u.

Abstract

In the field of visual musi c, numer ous pioneering
compari son, there has beadnddlaiemmi giitegds adctale ndg p ame oas |
vi sual musi €Expenftlonsmawicewaloumusi ¢ practices, t he
physical space as an object, instead of a contain
ways, and capabl e of cTohnev eayui tnhgo rs yunsbeod nidad segtaiojeest dosf.
explore the feasibility of combi si agt pbiwei dabasbl
scowbsch were devebepepdornngnthet emphods in whict

associat ed nwh eehrh mihei combi nati on between physical
for an enhaddddrwi sewxgleri ence.

Keywords

Vi sual musi cwapbysidcatospaoa,

Il ntrodtucti on

Among a variety of art forme,thegenreytabaht
vi sual is visual music. Al exander Wall ace Rin
capable of expresSsiSupsaguiesti viesmati onusi c st
Ri mi ngtonds argument t obshowenthatunot only col

(e. g., shape, brightness, moti on, pat@y armgly et
Kepes (1944) l i nked musi cal mel ody wi khneti saoe
l'inear path in plastic organization may be

composition.

Extending this Iine of I nquiry, it I's rea
similar ways | i ke t heet lteorl owi,s sdla pet,t rhirb wthd 1,6 sw
and has emotional appeal ?

The current research proposes that the phy

“The author Vi beu BSerRaimnsfexts sooyr, Chair, School of Art Des
Technol ogi cal Uni versity, Singapore.

SAl exander Wall ace aRitricriNgetwo i\ rWMu e iCeflilTidnarthicsol our, | i ke so
expressing ar tciamt,i d drhdtnikqg 12 0tepenroe7Qquest i onéo (
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music installations, and t-aedeforepcexpahies hac
understood as fAspatial visual musi co.

The next two sections give reviews on the
in the field of visual music, and in the art
Vi sual Music Studies samncd|WoSpkasc eRel ated to Phy

I n 1950, Oskar Fischinger patented his 1in

|l ights (Betancourt, 2004). It all ows the pl ay:
screen, on which set §Moafi tczol Q2r00l4i)ght s are pro

Fischinger s instrument provided an exampl
performance. I n particul ad, meme iloing@Ht ilnghal &m
screen. The visugplhewfmaethiandebjeemi nesicbeen,
into this | ight -dfiinelnds.i olnfalwec odorradw naa ttehbr efed rh etnh

the degree of depth (z) can be mappe,d whitdhh mu:

enhance the richness of artistic expression.

b

(Depth)

04 .

/ : 4 - % >

x (hight fickd)

Figur effddi enensi onal coordinates of the |

I n 2009, Nat haldbaskKlidelhath sta BoseBaodbed a se
(see F,i giur ewli)c hc | wereatthee rc haamndge dat a are transl
ot her musical el ements. These scul ptures can |
(Smith, 2014).
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Figure 2: Nathalie Mi%®bachoés 3D musica

A recent vwoirgk tihrevoult i |l i zat Mion,alodr epahtyesdi chay
Sherwood and Mike Allison. It i's an interact |
Aiplayo with a stretchy sheet of spaAdear diongr
Sherwood and Allison (2012), both the stretc
meanings: the concept of this installation is
represents a pl ane tvheart gyeotu tcharno uegchpoe r (i peanrcae. 2b)u.
Space in Arts

Space has al ways been a major concern thr
Tyl er, 2001). While we try to classify artwor
forth, theséacht egonmniefdteicaendrow diverse the pr
2 05D .

A common understanding of the function of
ment al representation ratheWartfdgbegpdaceb| &dcti vArc
and Anxi ety i,n Aviadheornny G/ Idtlwerre (2001) wr ot e:

iSpace, in these wvarious iterations, h
subjective projection and introjection, as opposed to stable container of objects and
bodies. From the beginning of the century, the apparently fixed laws of perspective
have been transformed, transgressed, and ignored in the search to represent the space
of modern identity. Thus the body in pieces, physiognomy distorted by inner pain,
archiectural space as claustrophobic, urban space as agoraphobic, all warpings of
the normal to express the pathological became the leitmotivs of-gquant d e ar t .

(p-1)

I n 1998, David Wor rSaplalc ewriont eS oaunn da: ri t& oal hed ctbi

introduced his experi’‘menmt snuisncasi co mplhpgsidcaln.

Sourcetftmporh/ www. br ai npi ck i gesbaocrchguce2edttibesr@ 1l D2 um atshal i e
“l'n Worrallds articlsep,acheed,c aMhliecdch tmeea nsp cowencaseti®e3 space,
concrete space as: fAl1l. Continuous extension viewed wit
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particularly on the connections between physi

Ai... A prime concern during itohnentdasyv el orf
how to integrate 3pace into different composing methodologies. | began, perhaps
naturally enough, to think of-8pace as a locational aspect of sound which could be
added as another dimension to an abstract multidimensional musical spéch, of

duration, dynamic and timbre. o (Worrall
El ena de B®rtola is another artist who as
t hat Ahow musi c, an art considered to be ec:c
consceisssusonf spaceo (de Bertola, 1972, p. 28).
AWhen one speaks about 6soundd space,
space. In effect, whenever one speaks ¢
and, in a parallel sense, whenever opeaks of spatial perception, one thinks of
vi sual perception. 0
fiSpatial music, produced by several sound sources -fpedkers) placed in
di fferent regions of space, multiplies

(de Bertola, 1972, p. 28)

Theext sections wil/ describe the design a
which the physical space can be used in visu
combinations.

War ping Ti melaimeé edH¥i i STaaplu Scor e

One mothnhvebp@iysgcal space in visudli mudgine I
2D surface into another fApathwayo in 3D physi

Figure 3 is a visual scoTaguw(ft R GfdiowMkeiseh mt
composed bWyagdguins Haliso lassoci ated wilitthh ea dsapnecceit

wear speci al | eat her shoes, stamp on a set of

same time. The daasecsbdbempasmp ghdesmushei Bns p

the melody, which also correspondent with the
o

“-"‘33""1’.‘&‘;’5%}3&% g? %}f &

FiguHenm@i nt ed vTasgual score 0

Intervali besweenoppects viewed as having one, two or t
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The theme tempos starts from t he ovneprayn ibeedg;i

From 06060, a continuous sound entered to fur,
mel ody is played by a traditional Chinese mus
|l ut eo, which i s one odt rtuhnee nmoss ta npdo phual sa rb eGehni ng

t housand years (Figure 4Niightf rBam qqu dtasthaaifs nHyaarb |
to Tang Dysnhasswsy avhmuwshi gi.an pl aying Pipa

Figure 4Ni Dbt aBlngi ed s(Ghoyf HHmagqz KXo @) .

To visualize the theme tempos from 060066
square in browns to represent a group of star
repeating with the fikedhpae tteo nueeebryowmwsd @
| felt that the sounds of the stamps are stro

the strong and fir-lmrompregqeanes and shappyghAf

chgaed slightly, but stildl keep repeating ever
stamps before 1062666, the beats changed to tw
changed to be |l ess firm bdt smoaeesné¢sget Fc gas
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Figure 5: Part 1 (from 0600066 to 16

Figure 6: Part 2 (from 106260606 to 260

To visualize the second Al ayer o of the mus
060606060, | chasanghpuegemandehbobobWw curves to indioc
l ight and subtle yellows (which have no fi xe:q
fat mosphereodo that the sound <created. Af ter 1
pasBaBate ones. So | add scarl et and yellow rec
and subdued to ardent, to express the feeling

There is a Chinese&ipddmowAd)ef bpmBadaandguDy
experienge aofPi paadpiemf owamanceans!| ated by Ying
i é
The bass strings rumbled like thunderstorms pelting,
the treble strings rustled like lovers whispering.
Rumbling and rustling interleaved at a fast rate,

like large and small pelarfalling on a jade plate
eo (I i2e)e. 23
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Vi
t he

Pi pa
t he

gi ves
body

power ful, gor ol

posture of

t hat

per
der ed
frescoes

7).

consi

of

pa

number s

ng Pi

| arge

musi c UuUSi (Figure

of the Dunhuang fre
Figure 8: A pattern of Fenghuang.
The inspirations of the curly shapes (the
visualize the music played by Pipa are: 1. Th
shapes areetbeyelasdi the i1individual circles
dropping into a jade plate); 3. The frescoes
decorative patterns of °aFdguiee8ani mal call ed
I f wvaep wrhe 2D plane (2D painted score) int
that exist in physical space. Since the score
not es, this warp is capabl e dfeshuitlidnen ganao nfins
Fenghuang is a divine bird from ancient Chinese |l egenc
Fenghuangs fly in the sky, they wil!/l bring divine musi
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spiral as an example (see Figure 9): section .
the two sections are warped and thus overl app
the two seckpbnsi becB8mesdeon Chinese bieda clves)
that the history is funddYaeont)a2l0@yh eanwarmnpd & stsi

visual score symbolizes the transmilgrhappen od
some point in the future, though with slightl:
have i mpacts on each other as well. As Ratey (

come and go everyomomant pwesbkbnt mpaéttes and t he
mood and surroundings also changes our attitu
the warped timeline is capable of pamal peli od

anrdvealt he connections between finowd and fApasto.

Timecline

Warped Timeling

Fi gaar eDi agram of the 3D cylinder (sp

3D Vi suafiTh&c Bruga t ear fl 'y Lovers

I n 1944, Gyorgy Kepes associated musiaocgluagel o
Vi saonf ol |l ow:
AThe function of the kinetic |inear pat
the function of melody in musical compo
AMusic, theoretically considered, consi

reembles a picture or an architectural drawing, than any other art creation; the
difference being that in a drawing the lines are visible and constant, while in music
they are audible and in motion. The separate tones are the points through which the
lines ae drawn; and the impression which is intended, and which is apprehended by
the intelligent listener, is not that of single tones, but of continuous lines of tones,
describing movements, curves and angles, rising, falling, péigiigctly
analogoustothei near | mpressions conveyed by a
(1944, p. 59)
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|l nspired by the pioneering studies, the autho
sounds, and the possible combi natriman od. 3TDh e ha
proposes mélaodyp,esti lerse are other muassattiogbed
Aipatho as well, such as the volume and the dy
dynamics are capbbbdk ohformatdong(Bpl kin & Gr
these auditory attributes can be-dliineked omatl @
physical space. TheeB8Dt &r IFglglug e rld )disissocamtdx
dynami ¢cs -dwintehn sti horneael pat h.

Fi gurdeD wvG sudahesBoreenfly Lovers

Timeline

Warped Timeline

Fi gurDe algr am of the warped timeline

The author created this 3TDheviBuwtatl @fsfcldyh eL of

PThei ol in ThecRutttodrifilsy blaswalr  «n a Chinese tragic | ove s
name.
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pur pocdesiogni ng thisdignenrse oinratt o sz ul pteee 1 s tc
musi calitheafimekbodyo of forte and piano. I n pa
the strong sound as closeusbdbcusasahtdesovobt umeu
we can feel that the sound fAmoving forwards

fluctuating dynamics odi marssiconalsusapilryalusp atgh

audience chamgi ng ftionm (see Figure 11). The
symbolize the hero and heroineb6s =everlasting
togethero. They turn into a pair of butterfli

I n additin performance, |l i ke musicians ha
(which know as a bis inditement process that

dynamics and rhythm refl ect tthhei snu3sD cviiasnusadl esmnx
of indicating the emotional aspects of a musi
Conclusi on

As Frank Stella (1986) stated that ndthe ai
as a power ful tool forl iaretdi dtyi o aegx pruess airdn floa
of visual music, we are just beginning to exp
to be done in fully develoeypyphghiéemgo$ssnbl eooaom
phiysal space and ,viasuaMel rhu saisc exrpeatiimemt i ng t h
physical and virtuavi ssyalc ee xXpear ieenthcaenced audi o
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PROCEDURES OF AUDI OVI SUAL RELATI ONS |
NORMAN McLAREN

Jal ver Machado Be
EBAUF MG, Brazi
designsom@uol.com.br

LuafkRarreira Cha:
EBAUFMG, Brazi
l uanachaves19 @g m:
Abstract
Nor man MclLaren is one of the most i mportant refe
di versit-gyouwrdnd imalg&t i ons. However, we tdamnatonf iord
procedures he wused on his audi®vigdwtal setaredbdi migat
audi ovisualitieso, devel opeidE BlAyU FtMiGe wi et she arr ecsho ug rcoe
FAPEMI G and Cnpgq, sbondi wbi ahdiaoei sallalernaktkavies for
research in visual music, we organized in categor
and devel opment that allow an overview ofi hmsomapp
through the card method of animation sound (by i
recorded musics or songs (chosen after or before
This article al scoonicretprt sd uacbeosu ti nhpcoLratraemt’ s aest het i
sound: sync; analogy; the search for the unrepres
better under st and Nor man McLaren's haanpnseaeamcsoridaln
Pal meirim (2012), join image and sound to the poi
Keywords
Audi ovisual, Norman MclLaren, sound, music

l ntroducti on

Nor man MclLaren is known for hi s iIimwmsivaali a
scor e. The way your animations are articul at e
exploration of -tshbpeundel amhiiocrhs pirmvadgueces i n t he
experience. Ousri gphrto:j eicnt a'"'eShorwnhd U a loithaedes " th
strategies between iIimage and music Visual Mu s
trying to understand the patterns, designs an

Brief History
Nor man McsL alreernn wéaft 9Apsr.i Il n11his chil dhood an

some piano and violin,. His interest for ani ma
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Art where he specialized in I nterti oabduetsirgeaa
musical subjects and |istening to classic, fo

was not enough to compose more complex music

Figuw~varilation of pitch. Cf. Teghidb¢call968tesvbygel

In 1937, he joined to British Gener al Pos
devel op his experiments with synthetic sound
soundo) . These experwxipmhemrtesd ovdiretni rhuee dmotvoe db eo u t
where he made fil ms to tChbe e&utgi gveen hAeritm NMus e uhm ¢
already developed his technique to the point
1941, MotLmaen started to work at National Fil
end of his career and where he had the freedor
soundtracks. At Nati onal Film Bwiarhd a&rMi rCatnard
Lambart, with whom Bheeg onmaed eD ydo"mm&d atryet intheas c
Ani mated Sound

Nor man MclLaren always wanted to compose mu

the method called Nnaei mafa&add onndbi si dawewahs
the sound on the emul sion on the film and he
McLaren, the animated sound was nothing more

Theeati on of animated sound derives from
oscill oscope and it can occur in two ways. I n

by using paint or by scratchiamrgat hel hé muldgiaovn

reproduce the waves patterns observed in an ¢
once drawn time after time, making a constant
get controbfeditvehjatnbaeassity, rhythm and eve




Understanding Visual Music

2015 Symposium

Figure 2- Variation of intensity. Cf. Technical notes by Norman McLaren, pag 65, 1952.

I n a second way, the sound is madeaVeomppabe
bars patterns for each musi cal note) in the s
met hod of ani mated sound are characterized f
McLaren, in this metamidmattdcre/ d mmpd sveermewitt ho ft He
to be more rhythmic than mel odi c. He hi mself
(as rhythmic and ostinatos patterns) rather t

The firstomposepextbusively with this meth

Nei gh,bofurrem 1952. In this film, the artist col
in different ways throughout the filmweVlkrs
McLaren had already an idea of it and in the

t he movements tpor ofdauccitliiona toef tthhee pnousstiNei. g h,mo adg
Nor man al so made t hei snotiescehsniogfuet,hehifgihllm gwittihn
the neighbours.

Al s®Ryitinmefrom 1956, t he musi cwansa sHamaeel.e e ra f t

the visual actions hadsal uenhd ycehs eprrnosviird mgd p u h

the musical composition. The music was made
variation i n Afitterhwaarmdiseilc®tr &€ @ s1igt ypy.r ocess, rever
small amounts to the soundtrack.

|l ®ynchromyom 1971, McLaren made one of his
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sound. I n this movieseenandawmnbearmrnwihaer awset
McLaren used his sound cards both for the mus
was made in the first place, starting uwcittah a
(musal and visualtlhy)o.allyrs at ree cteagnignrei ngh,at repr
surface. The rectangul ar shapes appear and

movements make possible to meeogminzes e @nmn e

connection, onweneelaean gler cef veheé haeéct angl es cau
hi gher the height (and | arger the width), | ow
t he sounds.t rTaot ed etnhoins r el ati on, McLaren varies

height) showi ngwitdhtaht itsh e |tohwenrneirs tthhee i ntensit
I uder i's the | Onépgsiwtiyt hoft hebei dawotnigcaarl d nye treer
ani mator starts to explore the technique, dou
h adds sound |l ayers to the soundtrack, creat.

—+

c

0
n
e
o remembermdt hvaatr i alh @ oseu are accompanied by t
ompl ex as the music. As the sound compl exi
0

compositions and the colouring, almost monoch
ful I of contrasts.
Library Bmi®re ani mati on

McLaren also made animations from music an

The pictures on the screen dance according t

movements. gihpbhycbhbdbr éeémages (discussed bell ow
composed was MmRadgchmnompbefPhammas $5, i n which t
the waltz of Johann Strauss. Musi cal arrangen

(extracted from tNat isooruanld Hiiy(benlaBsya tbdf d tthlee c o1
Appl ebaumAt ditthd ef iPlhramt 249 46, after the ani mat

When Mcl aren worked with songss,pitrhee ha nmsnea tf
di dLa nPoul et fe o@r il®d 7, fil m in which the anim
folk song, illustrating the meaning of the wo
Ori gi nailBemhwsiec ani mati on

I n mo st of Nor man McLaren's audi ovi sual W

ani mati on. S oBreeg oenxea nipulll 814 96éarieenkdi ( ¥ 9.B5 p n k

I n the first one, Nor man worked with Oscar
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repetitive sessions of improvisations from t he
some i1 deas to guide the-hminadrsi smo.r kH dvweevaeurs,e tOsi
gave many musical ideas totMelar eva.s Af tpare ptalr e
the images of the fil m: each musisheaeletntae gain
document in wipillamst eachnif matmer of the film whi

in secondsalantti gurensisi cThis principle of ntr
ani mation was al ways used when McLaren used m

| Bl i nki,t yt Bd amksi cal track was composed by

can mporary music. Theamastmosansreweonei qproegds
could choose the musical notes they would pl a
the musical note should havheer afsadtoow, s mesituhme

pattern, dynamic anhdadi meomaer enwaayw.edRFihmt t Beor ¢
without rehearsal, catching the musicians by

Afterwards, miRr,tpertusaive sounds fweormedtalde t De

the trdckli ommgtrrauments. This method of mixing
sonority is also pA eBhreayntt faismy mo BI9ie ikl ifaihjkivhs L. a raesn
investigate the possibilities ofli nnwaimht taert

i mage persists on the retina and the brain ke
frames there wer eofnot g aiwmaagess happddsowbecaus
Bl ackburn knew Nor man Mcl aren would not draw
to compose the musical track of the film. BI a
t hmeusi cal notes, phases and chords.

Originailafmwesi ani mati on

I n other cases, the music was composed and
process, the music wusually was structured frr
characters of the film and/ or tGas,pefcridmcl %64,

piano music was composed respecting the Vvisu

structure. However, duactnogr st hwee raen idmarte cotne d rtooc
facilitating the future woC&noosf mahdee cloynptolser
ani mated sound, demonstrating how the ani mato

s e bypass Blhiimsk ipirpth8heemh&nal | y set out itno eirnmietstteingta taen i
and spasmodiMc Liamagmer w955, Technical notes by Nor man Mc
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I €hairy ffMTa%m7, Nor man McLaren invited Ravi
watch the soundless film and the sitarist de
McLaren did then a schematic map of the tmovi e
the movie with the aid of colors, diagrammat.
the film, that | asted about three weeks, Ravi
with repetitive propectetcondedf sbtome EpkmiahAl b
ot her percussive sounds that were added in th

| i AHeosr i z o nftraol#®2 1 9@ he music was composed b

american folk musicianseblBéeionsi dad bhbewbr kmdi 1

bl ocs of i nstrument s, being the | ast one a r
i mprovised while the film was projected. Howe
flutes, starifny banj o, a mandol i n, a six and t
individually, i mprovising with the recording
and, sometimes, omitting some traclkhddledeaady 1t

of a thunder.

| hi AVveesr t, i da®EMt he musi c composed by Mauri ce
and half i mprovised from a pentatonic scal e
section/ sequence of the fil m.

Pas DReex from 8136 &rsweatasitso sound by Maurice

foll ows the devel opment of the i mages, with a
narrative. The composer's choi ce froaatshucc ht haotn
instrument gave to the film, whose characters

|l Narcjssdwem 1983, besides the use of trac
McLaren' s i nterventions through anedatéedded sSCW
composed by Maurice Blackbwiegwthe mhei € ompo:H
subconscious interpretation to the story and i
because the content rodprtehseenftieldm bwa st,h ef o rmeangoes
McLar en'Nar wodolkeiss not present a balance betwee
seems to have | ess iIimportance. 't oOindgf fga rveers!
audi ovi snusal rel atio

Ani mated sound with voice and reverber

Besides of the musical materi al from recor
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ani mated sound, another | ayer of sound articu
sound manampubdetperncei ved as variations of dyne
| Mosai trom 1965, the rhythmic part of the
sound, scratching the emulsion of the fniclem. I
there were | ong amounts of silence among the
added to the soundtrack.
| mportant concepts on MclLaren's worKks
Some concepts are important to understand

Mcaren's wor ks: the dance as a structur al mo d

Dance as a structur e:

One of the most i mportant relations on Mc
real i zecstom @onomeg musi c, dancg ahd bhhee mbvimage:
par ameter. Il n al l McLareattw® taskd, owethancherl
s haplkeei ng t hem jabcsctorradcitn gort onotthe music. This d

rules of vislualngarhamsehveaxnfion relation to
positioningmand nt tdhemeswreen framewor k, s omet
shapes, colors and textures.

Within this point of view, bifgge txaepeé &t i We
Synchromyicwas eblgppefapgtieng triations in the col ur
and combinat i ofiMoorfe tehxep ldocliduresxtampl es oHemanc
Hop fromdeuwut2 t heofmoa ednamdisng hen (-amdPaacDedI
DeuMagrcian€laedom. these | ast examples, the idea
of adamecesrs that turn easy our association of
Mi ni mal i s m:

Some Nor man Mc L dri enre'ss Hweonitkisnretsa |l Ver t anodl ,
Synchhraovngy features in common with the Minimal
artistic and cul tur al movements that emer ged
characterized by wusing fundamenteadmeetlreinte nd Isg
painting and arts and by wusing few musi cal no

i n music. Some of the names that stand out ar

ZgaApart from planning and executiend itlhme wawssitd,e tilteé oo reloy
striations in the columns and deci di(NMdaren006,p.b8)sequence
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Wi tt.

The search &w,r btuhte euxsper eosfsifve fundament al €
be compared to Mclaren's wish to explbreesani
Hor i zeomdianles (Mbot hcmbhde in the beginningoof th
restricts himself to the more simple for mal €

similar aestheti csamnmeor itchaen wpoariknst eorf Btahren entotr tNe \

precursors of Minimali sm.n TvceL auseen ' csf woarkes bhad s
with this movement. Some of the principles of
and the slow development are present in the \
films. TlRectyrasspaesent i nitnhees bHeagnlidzmietgdVef t e
when, in a strategy of a presentation or openi
wi || be constructed. The dewnredeorpsmeannd itsh es |torw

principles and techniqgues used by the ani mat

vi ewer's memory alive. Having in mind that 1in
own visualitwaltilke Ppamecmiph es can be applied 1
the movement of a |ine that, during the fil m,
the meeting of two or more | i nes iasndmatdheee isgne nl

Vertical
Sound and i mage articulation

The clearest parameter used by MclLaren to
sync. Il n al most his works, the visual and the
is al mpadgedcbefore the animation and when the
I n the ani mator ' 'BegcemrernDuwlalhearbhee spaboe@itve his

and sound:

(.. .) we tended to treat ttelxe uv e duglags
corresponding to the paragraphs and se
musi cal accents or short phrases were |
engraving, in which case the act uml fr

certain solo percussion sections we eng
clearly defined i mages beilMcgL asryennc, h r200n0i 6z,

Often, the expression of the i mage and mus
have rooted inside ourselves. An example of
ani mator aMosainTtédeviislwanl s of Mosaic started i

gradually built to a cl i max: so | felt I had
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moving, so | felto(IMcniesepkdtl Witli hiyahs ttle9soumd
l most of his visually abstract wor ks, Nor m
is Aunactabl eo, as the music is. The sound ca
waves. However, wh at Nor man sesghmorwadransep
intuitive. He sought to express what he felt,
in terms of colours, shapes and movement:
I n my teens, before the art school , [
stations of Europe. As | shut my eyes,
only when | joined the Film Society in
Brahmsoé Fifth Hungarian Rhapsody [ Hung
Fi schingdrd:t HTehtatloss i t ! Fpirlem si anyt H e erhéa
mus¢{ ®cLampeMt Wi | | i ans, 1991, p. 31)

Such testimony of the artist reveal s one
approach Bhiw&gt,Be@bananeaekBDaunblot Ga an(dl L40)p.s The Ci
Ani mati on demamsdteraat enmse diitusne Ifforast he abstract e
it allows the development of the i mages in ti
Ci nema) can be rHEetmbleshed a@md, kfeep the sync
muually transl ated.

There was a parallelism between the visual
t hought also directed the choices &fynchnempr p

exampl e, {fclhenparsiema themakteiso na bceotnwneen t he i ntensit

of colours in a directly proportional proport
I n general the colouring was changed at
or phrases for vari etsydsntds aksyg pr ealhitehdo uwgd
pi anissimo passages were usually in mut
saturated cOMtrARENNg20QO€@s p. 58) .

Moreover, it was also i mportant the colour

Il Bl inkitysBlang&e and hkwwneisc @indr dorr i fglhe neda s
respectively; when the silence was Adisturbin
sounds) asMadaiiBsmgdomre Diuth |i Catrlree density of ¢t
directl gaprppopbdbrpbion to the use of colours, i
notes, rhythms and different tones, the more
to associate the visual shapesi soobbhermaedi the

same sounds and i mages). Thus, in the first
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pearance of abstract shapes and | ines that
strumene B¥)eethegtione of the contrabass 1is
apes upon the red background (see figure 4)

ums i s associated to the appeasdadrnamce®noffigare
i's not | i mataeldwaoynsl yd rtaowiintg.s Tohferaeb st r act s he
ums .

di ovisual object

I n movies the image does not make a clear |
sual experiences, t he abstraction require
nsuousness of the relation betrwasnai kmageodn
l ation with the film. W thout the associati
r meanings in a more equal way, both in the
udi ovisyalfidln et smahd ch sound and i mage are
parate them. Moreover, the relationship amo

e confusedhsensnaomai averyl ow of theg Bowundvairsiie
mul t aneous e vdeinftfse rceanutsiiantgi adanh eofditshe senses.
rk no Il onger is articulated in terms of a ne
vel opments, oomsaafl onwat efi abdiwhich is organi
riations of relations ofia ntaognes iasritdeadto gnl doensh .
the fil m.

The articulations that use sbomal t asowen sil ty
es not have a repr esieanctqautiirvee a own icf yeiansg | fyo ri

vision between the signs. Seeing has so man

emerged. Her e, rha(sdmsi © nn o tla@y@u,iorfre.ss iGadb )di f fer ent

S i
t h

mpl e synthesis allowed by the synchronism ¢c¢

e audiovisual object also comes from a form
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Fi guroeurd4 :f remes from Bego
forms follow the gRsitwot e:

Figure 5: Two frames from Begone Dul PriCatresciléaen
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Conclusi on

Most of the aesthetics of Nor mant rMcrisae nesng rs
ability of the ani mat or .heT herxopurgehs stehde wahuadti ohvei s
The shapes and sounds he made had a synchroni
mod el of relationship based partly in unconsc

from whemes ofnreom.o I f the seyhatamwmdssame edymélo

visual , musi cal and audiovisual repertory, S C
original. The transensorial abi le tayn aolfy stihse aabna
articulations between sound and i mage. Withou
proposals cannot be ever unveiled, they alrea

such relations pdirfsfoenrr from person to

I f on one hand the intuition of Mclaren is
t he ani mator reproduces what he usually see al
alreadyitalcocseep tpeadt t e rtsh eweerned aol fr etahdey 1i9n3 0' s comm
movia@s to use a sequence of ascendant and des
ri se/ appearance and fall/disappearance of S0
Nei gh,bofuars t he appearance of the flower, the s

of the fence and the neighbours tumbl es whil

some instrument makes a tremalcalor iaegr drhuwlt a tf
mel ody in FheDéedDeed! ggeofwhdth refer to what one

Besides the solutions to transl ate, recogn
ot her fil mmakergsprwerls usMwlidrmhem s<wmposition
words, even though many times the constructed
known solutions, it iIis the compositiomtef the
vitality of the films. The minimalist aesthet
solutions, I|likewise it |eads to the economy o

starts from the cel ecafr aann d ddeiad a ctthiecmee xopro ssurmp | e
until the complexity during his animations: t

It i s undeniable that Nor man McLaren had c¢
object padpoby tdiomeeamha and t hat he knew how to
compl ex manner. Hi s works provide poetic audi

through the eyeso.
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Abstract

Vi sual Music can be briefly described as fpaintin
connected to the music. It has attributes of both modernism and postmodernism. It is modern in its simplified
forms and in its craft ethics. It postmodern because of its impurity, fusion of sound and visual, and in its use

of the simulated 3d space. It is also postmodern in regard to the multiplicity of possible meanings. Although,
in the lack of an intendedthdmmessageodo it does not
Keywords

Visual Music, Postmodernism.

I ntroduction

When Maur a (MtcDoonmmeellllw,r 02 @10 ,AV1kual musi c

anything beyond itselfo she made it clear tha
mai nstream art, i n our inter pratratei anu.r aHow o
wi th t hidetaapcphammeenntt f r om what i's seen in any ¢
probl em, in an artistés fashion. This is not

much more a stepping stone prodgsd,e fimdpu drmtel
of todBgEsanmytreference about Visual Musi c de

2010 papers.

Discussion
Beside all that has been written about po
today, aneenpédsati on about what wil!l be seer

should be explained about eambéapsliece,eeims oarhdaei
t exs denasmeeced or examp)llndshber, c@MmM89 a prolif

what ever wWaostmogdsirmg art demands schol ars and
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to be fully understood by the audience. It se

aratnd words, | eft and right brain thinking.
How coul d a s olfnidt biamsseiddeartthed o2Imst century

it be possible tomgsiamagmdeixm®naphpe sakindi 9d, a

Musi c was rla@crntncasnealastin the 19206s, its ident
from narr atthe earcti nfeonam t hat became I mmensely |
with Paik and others, video tecthnmbdogyofvapost
artists were | ooking for: i mper sonal soci al

stri ki nNdgRroigeagz6d) ¥0d8o Art becomes one of the m
art forms. Theref oar ebi gvVi spuaad e Muc i ma rheawsv enro:it i f
l i ke cinema; if mute social commentaries are

our perspective, Visual Musi c wiiltl wlishtd eobre¢ $nuw r

kind of Vi dieto Makes Hmmrceat hsee nasbes tirfa citt skpeeeepcsh | e s
192006s German pioneers, avoiding the postmode

Does that mean that Visualp Mwsitdei & unatr epa
As the highest priest of Grneoedrebr e® 5aBp r1e9a8C6h,e che n a n
should be absolutely restricted to its wunique
Vi sual Musi csisyhestilbasi a,t it is the wultimat

(frequently) not just 2D but also has a #nAfake

space where the dynamic occur s. Mobhe act-uat st
di mensions of the television (or screen), bec:
in regard to its impurity, Visual Music i s po

However there are ot her attributessm.ofl tViiss
we-f bunded idea that Tel evision i s an essenti a
for this article. But for us, it seems ¢c¢cl ear

born after 1960d itso tnmhoavti ntgh eeymagets . usTdhey f eel

something important is missing. Both todayEs
age. This public is indeed starting tro hemwissi
Therefore, the very acceptance of Visual Mu s i

process.

There is also a third concept that | inks \

BThere is Visual Musiaoanwsuhbut any sound but it is

44



Understanding Visual Music

2015 Symposium

to an evaluation ofenoeuralwozrekd, tboute vietr yc amoEtk bdee

forms can be seen in some Visual Music piece
references? What |l acks i n Visual Music (i n ot
feelsesstuok when, for example: he or she intenct
decadence and set an empty table and chairs;

5

Vi sual Music the tabl e antdhetyh es ucphearipross ewitlhl

resemble an el ephant (for example) or whateve]

in the clouds. The public sees an i mage that
el ephant s gwhdn A&meatihmt resembles the ideas d
in fADeath ofBatrh e eB&GINEOrdA, woul d be i mpossible
Vi sual Musi c because different p e pspel ee ecxoaunh pdl el
Figureilghly dynamic images would be renderin
sense Visual Music i s postmoder n, it is up to
but there is none fofomthédei multihoirt (messiagse tr

post modern art.
On the other side, Vi sual Music has a st
Kandinsky and Klee and it seems that Visual M

1941 the abstract painter L®opol d Survage app

envisioning content and technique. Calder not
commentaries about it, openerd itshtes nion de xafe ntdh e
motion in visual arts. "Just as one can comp

example of his thought about kinetic sculptur
radical i ont erfprtehtiast t heme was piBetasredowryt Miz
instead of a parallel devel opment between abs
synesthesia experiments and concepts bsiagted

abstractionism that was so i mportant i n moder
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FRAME #021319

FRAME #022007

FRAME #022127

Figure |: Three frames from 2013 ALTERA’S Visual Music work RHEOTAXIS showing different
possible sights in the same sequence. The white drawing was layered over the actual images to

show what can be seen in those instants that are a few frames from each other.
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Vi sual Music has also a second aspect t h
especially scul pture: the artist ghed wlviant el
renascence until modernism the artist was hi
knowl edge of his medium. The postmodern artis

more import than(Mop RODPOPHMEN) itechergubdbegi nni

was thoroughly connected to the |I-Oga aaofe markaign
and some pioneers indeed draw it that way. I
mi nut es aasn dactcheaptt ed by t he Vi sual Musi c pionee
way a stone scul ptor cannot produce at the sa
wor k wi ||l count |l ess in numbers,umt Vi Saddy Mwis
advent of computers it is possible to make ho
truth that to really mastkekatthedaytmearsshoulr

ma
(h

was perfectly relocated to the digital medi um

u

and moods of eompaykee sBoftwhl the artists wol
ny of them still have a strong connection t
e

r) tools. Scott Draves i4$imer émathainkbdies wma

amount of work demanded and that pieces wil!/
Conclusion

Post modernism by i ts very ndt uegwe ni neX aldu
cont empor artyh artodvweawlidsVvb s up am dtuBd ett heeder ni sm i r
Afend of (art) Historyo, as trends coexist. 1t

domi nant sthlegemanps e mls|l ed t he human history.

soup: everything is boiling inside it. The tr
deep in the pot. For now, Visual Musi c amnd Vi c
Media is hype. Many big names that used to \
guess most of them never heard about Visual M

movement or the post moddewanl baoritliisntgt ewaililk @ uett n aot
| abel
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FROWMI GI TARMBANY TO CHROMOPHONI ATIONSNT R
TO VI SUAL MUSI C DEVELOPMENT

S®rgi o Rocl aw Ba
Pontif2cia Universidade
sergi obasbaum@p

Abstract
This paper approaches two artists who developed w
di fferent artistic experiences and backgrounds t ¢
musi c. First one iisl Mhmeak ecra,n aemxd egiiameengraloff di gi t
devel oped a personal theory of digital har mony be
of their complementarity; second is Braziolriign nad
t heory relating sounds and colors, supported by e
Keywords
Vi sual Musi c, Digital Har mony, Compl ementarity, C
|l ntroducti on

We | | Kknown to most ar tviisstusa |l wanoutshiecc naimm © (
Ameri can exp-makeamentaald fdiilgmt al video {490@Bmeéer

Through more than four decades of ceaseliess a

i n which he's fboereen saoccnceotmpnaen,i eldy, hi s-1¥W@R2ngerlolb

Whitney has not only developed an original an
been able to fully formalize concepts dwhiitcahl h:
har momayo mpl emenNatr igoy wel | known in this field

|l i fetime effor tgartdoe tnhues ifci,e ladn do ff oarv abneti ng an
considered when it rcroareisv eso, siysn eBrtahzeitliica-pa.rcto nmg
Al t hough al so highly accl ai me dChbryo noipstsopaless @ , n
only original, but in itself a relevant yontr
do not touch, and offering much probably more
John Whitney's groundbreamksng tbepbDriybuti ons t

One of the first artists wvios uaoly maAimeyadc ¢ &\
exper i mematkaelr fJioohmm Whi tney, Sr., also a pionee
status to this considerably young art field.
established a st r-s¥ndgpssyccahnoddaerldi co fs ocalbrsidt waantdh € n
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point that John may have himself declared the

wasn't but a strategy to make James' fil,ms wi
therewWdhetney' efforts to formalize both theor
devel opment, his ideas towards the field have

a uniigfuenot Twrormicweaglte o f choarspd e mem ttalhe t yri, nci p

har mony". 1t is thus interestienvgal wadt iyoeema rosf aldfot
Sr . | egacy. Given the Dbrief space of this pe
conttriiomuws , |l eaving an analysis of his amazing
ti me.

I may be most probably uninformed of many
the world, as the amount ofhiworfkiselpd oidau cpperdo b ant
fully inventory. Digital iwhchhobhogynoticmméehy
to fulfill a demand for technical tools able
technigbhasbkeéeneabl e to (BASBAUM, g20812, a2t0d@dpt
together colors and sounds must be credited

Thomas Wil fred (PEACOCK, 1998), Oskar i Ensghi
brothers, John and James, and Jordan Bel son
Whitney, Sr., is the one who has been able no

but also made theoreticalasattheampthbottho evibdive d

emer ged fTrhemhtylpoemhesi s |I call differential ha
of ratio in visual as wel |l as tonal (chordal)
ti maeas hetic structure. (WHITNEY, 1994:48) .
Driving from the perceptual theory of soun
that our experience of time is not structured
movement saofd tighussate el i ke t hose developed i n 4C«
I observe that action between a dancer
demonstrate t hat t he thrusting, dri vi
component of rHeag onoan tc  tpemr cienn i on i s a

(WHI TNEY, 1994: 48)

Thus, the core belief at John Whitney poe
which evolved into chord forms in Western mus.i

the movements of pixels in computer screen, ¢
Audi o, and now Vvisual, progressions a
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striking resonant forces. These are the
of emalk i power that one enjoys with musi
of har mony, al |l el se is merely drummin
(WHI TNEY, 1994: 49)

Whitney claims for a synesthetic syethysi:
the command over pixel movement i n coimputoeairg hs ¢

his own dediicatebdesef mwhtaneous crafting of s

commands, the technolamgd epivaiolvalmeat atcotdlee wies
vi smadi ¢ beauty unknown to his date. As a res
l' i ght work as painting on water, "The audiov

previous woMk 2BAZXPRBAWIt hough seemingly plain,

compl ementarity"” mu s t be recognized as grou

considering that everything that has cC ome b

supeocsenp oveamssomndhe typical examples of Fis
PEACOCK, 1998) works. Or, i n the case of Harr
i mages. I nterestingly, Whitney' sdoes ed atl | ¢ e fdie
relation among colors and sounds, keeping th
creative methodol ogy. Al so, one should notice

—+

hat have all owednttheff dMetsdaetrinc milsvel ecpmal ha

on, owns to adjustments of pitches demanded b
in account that musical development in the wh
absolutely Pythagorean mat hemati cal relation
Western music is marked by cul tural codes eve
absolute spiritual | evelgetedbla@ikmaeaod o dWhi tmuey
up harmonic tonal modul ati on.
Jorge Antunes: Synesthesia art pioneer and Ch
As we just mentioned, John Whitney has chc
his worKks. To ftihredr oo rotfe mparnadrsy aand col or s c o
sout h. Quite on the other side of the Ameri ca
a carefully crafted theory of the relatawaseb
of the so called Californian "visual musi c"
synesthetic character of Ol'ivier Messian exp

composer Jorge Antunes, despawittihngpairnotm ncdhiad nddh ¢
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iplus a passion foihasipnoposed aheotrgnhnat t

bet ween colors and sounds which has been prac

creati vehatserccamertyo be music, in the formal|
experimental cultural environment of the 1960
Music in Brazil, but al so a pionees instalsha

Ambi ent ewhilch presented multisensory el ements,
(ANTUNES, 1982) has been staged in Brazil pr
Penetig&@vewsrks that gainad wpehdwpdedirecobgonte
art. | f it is certainly not the case of gues
installations and their rel evance to contemp
aesthetie, eixtpeirg eamlcso not the case to underva
Antunes to devise and present a kind of work

couldn't have then a definit decatragarny ttdibse w

has | abeled it as "synesthetic", which was al
in the so called "visual arts" or "fine arts"”
t hose-ay dyuesagr s , and his creative energy has be
territory in which he'-gabeeomemposernd itmeBma:
2002) .

Neverthel ess, Antunes synesthethic doir masg
years, he's deve&€lho pend phhiesoiraywn ipni omheecrh pr eci se
and sounds are deduced from well defined crit
of acoustic propertntewsneosf nvotbircaetsi nwe Isly sk reangn
relations in Western scales,C in swhigd@hvha maanetd:
original frequency i s Add4abhzd. widmusyou fhayovoe &
880hz, this sound, in owrgamueailLcdhisulgt wees, uwi
compositional scope that traditionally divide:
chr omeatailes of 12 semitones. Our whol e musica
material, submitted | ater, i n the XVIII cent

composers to freely change kéeégnldaetgeirs thaetrosmoaa n d
games. |t i's but an al most nat ur al specul at i
doubling frequencies several times (42 ti mes,

phenomena, peroawegi ewaylelse twhi aebhglwe cal l l' ight. O
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built his own Chromophonic system, supported

aspects of his proposition.

M Mi 43 — 362 394 032 514 96960 c/seg — Infra-vermelho

FA G e - F& 43 — 383 949 460 419 379.20 cfseg — Infra-vermelho
FAE ... F&# 43 — 406 731 331 346 89792 cfseg — Vermelho

SOL: i Sol 43 — 431 008 558 088 192.00 c/seg — Vermelho

SOLEF ....u Sol# 43 — 456 693 149 713 039.36 c/seg — Vermelho

Y. - L& 43 — 483 785 116 221 440.00 c/seg — Laranja-avermelhado
B — Léd# 43 — 512 460 379 374 838.08 c/seg — Amarelo-alaranjado
- | SRS Si 43 — 543 070 783 191 12192 cfseg — Amarelo-esverdeado
DO ...... D6 44 — 575 264 483 652 44320 c/seg — Verde

DO# ...... D6#% 44 — 609 393 324 558 57024 c/seg — Azul-ciandtico

RE s Ré 44 — 645 633 227 830 107.20 c/seg — Azul

RE#H: v Ré# 44 — 683 984 193 406 894.08 c/seg — Azulvioleta

M e Mi 44 — 724 798 065 029 93920 c/seg — Violeta-azul

FA oo Fa& 44 — 767 898 920 838 758.40 c/seg — Violeta

PAE: ot Fé#% 44 — 813 462 662 693 79584 c/seg — Ultra-violeta

SOLg o Sol 44 — 862 017 116 176 38400 cfseg - Ultra-violeta

Figure 1. Originalchromophonigitch to color correspondences, with light frequencies (B2:infra-red;
F= infra-red; F#=red; G=red; G#=red, A= red-orange A#=orangeyellow, B=greenishyellow, C=green
C#=greenishblue D=blue; D#= violet-blue E=blue-violet, F=violet; F#=ultraviolet, G=ultraviolet. These
are the frequencies of the basic piano pitcAds-¢40H2, times 23 (or 2*%). Notice that this octave projection
of frequencie values defines a precise octave cicle in the light specNmUNES, 1982: 29)

Needless to say, Antunes, who's a degree in
sound and colors as materi al phenomena. Sound
wave and particle. Thus,urtrheed liantteor tohnee sf ocranmenr
frequenciesrrsandTlixeis not, however, what Ant
does not take place in the materi al phenomene
receptibng By 8Bteaekount the resonance iprhoev ocskaende
which make related harmonic strings vibrate
|l i berate them to vibrate through t hReG, uslE® 8a8f)
Antunes suggests that optical and acoustic ne
sounds give rise to color sensations akin by
bef ore (BASBAUM, 2002) pnshawbubdcbrogpteavear ek
spectr CinB. fBYymmaking his own tables, Antunes f
color in virsgdbcersesepbndsm, by mat hef#at hcal owr
rancgpemi ng hiFyhed eant i |
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Nota Frequéncia Cor

Sal 384 c/seg  Vermelho-Escuro
Sol £ 403 ¢/seg  Vermelho

La 427 c/seq Vermelho-Alaranjado
La # 452 ¢/seg  Alaranjado

Si 480 c/seq  Amarelo

D6 512 c/seq Amarelo-Verde
D6 # 538 c/seq  Verde

Re 576 c¢/seqg  Verde-Azul

Ré # 604 c/seq  Azul

Mi 640 c/seg  Azul-Violeta

Fa 683 c/seg  Violeta

Fa # 718 c/seq  Violeta-Vermelho

Figure 2. Rosacrucis table of Cosmic Vibrations, accompanied of a musical keyboard with the Number of
Cosmical Vibrations and their relations to Colors, Chemical Substances and Vocal S&Lmdi27H2:
G=dark-red, G#=red; A=red-orange A#=orange B=yellow, C=greenishyellow; C#=green D=blue-green
D#=Dblue; E=violet-blue F=violet; F#=violet-blue (ANTUNES, 1982:15)

As | have noticed before (BASBAUM, 2002) ,
tablesspdndeonraces before Chromophoni a. I n his
proposed by well known-Kocosmpheer § ANSUBNBS as 1R
colorful orchestration. To support theglkl ain
mat hemati cal calcul ation, reaches a more esse
first of them is the comparison between his t
sounds presented i n pRoisvaactreu cda sso tCerrdiecr . p alpheer sR o¢

which present their correspondences as spirit
ifwith an assuranceitygpical fatt essterkcnglygtsi
dif erence that can be A(l3a@2nTehdz )t.o la dnufsfte rbeen tr etct
moved by a spirit of scientific inquiry, some
However, besides spiritual aspects which can éswe have noticed in several writings (for
example, BASBAUM, 2013; or BARBOSA, 200¥)a recurring trace of most synesthetic poetics,
Antunes most amazing findinighis favorite (as confirmed by himself in recent email exchange)
the striking similarityamongthe experience of complementary colors and the perception of the pitch

interval of 5ths:

[A]s professionals that form and conduct amateur choirs, and that take fests
and selection of amateur singers, know, weuaeal to find individualgvho confuse
the sounds that constitute a diptiaguishe c t 5
between, say, @ and its perfect 5th, @, has an analogy in visual perceptiGome
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daltonians are unable to distinguigd from green. Well [in the proposed tablef
corresponds teed, and toC correspondgreen(ANTUNES, 198230).

If it can be said that pitches are directly proportional to brightness, and inversely proportional
to volume (in spatial terms) (s&aRks: 1978,2011) or that images create an illusion of movement
in aproximately the same frequency in which sounds cease to be perceived as pulse, to be perceived
as pitch (aprox. 16hz); then, Antunes finding, in what relates to psychology of perception, establishes
anotrer domain of common ground for both modalities.

AntunesChromophoniastablishes a fixed ground of relations between colors and sbunds
one that has, as we've noticed, spiritual consequences implying some kind of absoluteness in their
correspondencésbut this is also, somehow, contradictory with ever changing demands of evolving
avantgarde music possibilities, in terms of aesthetic development. On the other hand, his theory,
crafted in a postagean era of contemporary music, offer ground for endlassc dealings with the
so-called postonal and poselectronic musical harmonic possibilies, as his compositional work has
been demonstrating so many times.
Conclusi on

Representatives of different schools of ar
Sr., and Jorge Antunes have managed to produc:
inspirational mat er i all froart uarn tnigs tfsd ed ea loifngviwei
conceptions have played a Kbyomof{ 8aBBAUMe deobd
2002), which aims both the chrdéimaotmepbe@emmando

which itywasspnredslileamdchhealnoproperties pr
Digital i¢tdlae malnly, cha nsp Ineonhe notna roift y

As we have noticed, those great artists do
embeddeyd fionr mean system (including mine, t hat'
reconcile gardei paki avant | i ke the one advanc

absolute correspondencéeétsh ate niosw:¢ etmtbdod mi epar yt a

cl ai medglhydavaomposition does not sound to col

with | mmetl@adld eal, vietri abhsosraised questions ¢
conception, atnido nist, s ofdr ensautpuproasli beauty har moni
greatest achi-ggasrednendrst ofi mvaerier al , and in al
notion of the possibilities of beauty.

This said, and mtositnltyy hedatt®, aokireo wleedge
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and energy, the dedication and inspiring | ega
now working with thenusew chalaltemgpes of visual
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CONNECTOME DAT A DRAMATISATION: THE HUMAN BRAIN AS
VISUAL MUSIC

Andrew Blanton
San Jose State University, CA
andrew.blanton@sjsu.edu

Abstract

We, as a collaboration of scientists and artists, have built a visuabaitdrepresentation of highly connected

areas in the human brain. This model was developed to not only be a tool of scientific research but also a tool
for art creation. In the process of developing the software, the tool was built to interface withl music
instruments for real time visualization and sonification. Working conceptually with the idea that scientific data
can be repurposed for art creation, the Connectome is performed as both a sonic and visual representation of
fMRI data, manipulating the nael in real time as a form of multimodal data dramatisation.

Keyworks

Sonification, Data Visualizationisual Music, Max/MSP, Unity

Introduction 14

Partnerships between artist and scientist allow for creative forms of collaboration that can
push bothscientific and artistic research. With the Connectome Data Dramatisation project, our
principal interest was in the creation of a hybridized tool, one that could work as both as a scientific
research tool as well as artistic work. Beginning with a dathsétconsisted of measurements of
functional connectivity (obtained at rest in a group of healthy young adults) between 441 neural
bundles (brain areas) or nodes systematically differentiated into 21 systems of interest in the human
brain based on fMRIata collected by one of us (Gagan Wig) as part of the work of the UTDallas
Cognitive Neuroimaging Lab:

Our team was able to extract visual and sonic representations of the connections between those
areas using custom software. We then developed that representation further in the form of an
interactive three dimensional node edge graph and sonificatioe déthhighly connected areas of
the brain (in the case of the visualization, the width of the edges).

4 CollaboratorsSruthi Ayloo; Micaela Charscot David Gresham Lancaster; Roger Malina; Tim Perkis; Neil Savalia;
Maximilian Schich; Anvit Srivastav; Gagan Wig

15 Area of interest in this case were areas of concentration of neurons in the brain as identified by researchers at of the
Center of Vital Longevity, Cognitive Neuroimaging Lab at the University of Texas at Dallas.
http://vitallongevity.utdallas.edu/crdiccessed march 7 2015.
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This would form the basis of the representation. With the addition of the ability to activate nodes
from external data feeds via Open Sound Cofftdifferent nodes could be excited at will creating a
virtual, three dimensional instrument that could be used for visual and sonic performance. Using four
small drums, the visual and sonic representation of connections between areas of the brain can be
played n real time. Custom software receives input in the form of audio signal from each drum and
excites specific areas of the brain. Each section of the brain that is played will present a unique visual

and sonic representation.

Area Centers Coded by System Membership

Lot Hemisphore Right Homisprare

Design and Usage

The systenwas initially designed using Max/MSP and had three primary components. The
first was in the retrieval of raw sound from the drums and the conversion into usable data. For this
we used piezo microphones attached to drumheads, that signal was then sentab& xnto a
MOTU 896 mk3 which allows for up to 8 microphone inputs. The MOTU microphone feeds are then
analyzed in Max/MSP with the Berkeley CNMATanalyzer~ object for threshold detection in the
incoming audio. This gives a very accurate hit detection from the incoming audio. The second
component is the data parsing done within Max/MSP. Principally using the dict object, we had taken
our dataset caisting of approximately 77,000 connections and formatted it using Microsoft Excel
adding a JSON structuring to work well with the dictionary object within Max/MSP for accurate and

fast parsing of the data set. The third component of the software anatatisdhe real time rendering

16 http://opensoundcontrol.orgbtcessed March 7 2015

17 http://cnmat.berkeley.edu/downloagiscessed April 24 2015
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in OpenGl*& Once we were able to extract the precise data of any given node within the data set, we
were then able to draw lines from the initial node to each subsequent connected node in three
dimensional space. The advargagf this modular architecture is in the replacement of components
for prototyping and development. For instance, over time we wanted scalability and mass distribution
and found that we could do the parsing and rendering with Node.js on a heroku welBsetoang

so we could leverage the strength of node with large scale distribution while using the same overall
design and architecture. At the same time wéh@esentst is own bottlenecks and that component

can be replaced with the Unity game enginthwiase with its advanced rendering abilities because

of the modular nature of the software. The current version of the on line tool can be accessed at

http://threejsapp.herokuapp.com/

Historical Perspective

Building on previous explorations in bridging art and science through the development of new
technology, we were actively looking to understand how this project is situated within the history of
visual music. In looking at the work done at Bellkab i n t h e 2Bahdveth thenvdrk af 0 6 s
artist such as James Whits&ythe question emerges, what are the components of a successful art
and science collaboration? How do separate practitioners collaborate while furthering each of their
own researchP h i | | Mortin and Dan S?atsdplayed aroleimeoththe pr o
conceptual development as well as the technical development of the work. How is information shared
and disseminated afterig creation? Other contemporary artist werkex at as well including the
work of Noisefold®in their sound extraction techniques form visual information, Ryoji Kedanis
visual and sonic representation of data, Semiconddatotheir blending of art and science amongst
others working with visual music as a contemporary practice as wélltas i s Chaf f eed

Stethoscop@ in the sonification of fMri dataThe brain in particular is exquisitely complex and of

18 https://www.opengl.orgadccessedpril 24 2015

19 https://developer.mozilla.org/duS/docs/Web/WebGhaccessed April 24 2015
2%http://www.ieeeghn.org/wiki/index.php/Archives:Bell_Labs %26 The Origins_of the Multimedia #atiessed
March 7 2015

2 William Moritz on James Whitney's Yantra and Lalpip://www.centerforvisualmusic.org/WMyantra.htmcessed
March 7 2015

22 Museum of Modern Art
https://www.moma.org/momaorg/shared/pdfs/docs/press_archives/5958/releases/MOMA_1982_0014_14.pdf?2010
accessed March 7 2015

23 http://noisefold.comApril 24 2015

24 http://press.web.cern.ch/presdeases/2014/0ikpanesairtistryoji-ikedawins-third-prix-arselectronicacollide-
cernApril 24 2015

25 http://semiconductorfilms.conpril 24 2015

26 http://news.stanford.edu/news/2013/september/seinuscresearck)92413.htmlApril 24 2015
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