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UNDERSTANDING VISUAL MUSIC ï UVM 2015 

 

Dr. Ricardo Dal Farra  

Understanding Visual Music - UVM conference founder 

 
 

Welcome to Understanding Visual Music ï UVM 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 perspectives 

around a diversity of areas comprehended by what we call VISUAL MUSIC. Each edition has been 

approaching the subject including different components. On top of a wide range of topics addressed on 

paper presentations, panels and concerts with pieces created for fixed-media, in Montreal we had a live 

visual music show closing the conference, including eight complex real-time set ups offering from what 

we could expect from visual music to works exploring the limits of what we understand of it. In Buenos 

Aires, the conference was closing with a full-dome show in the cityôs planetarium, an excellent experience 

-with pioneering as well as newly created pieces- that has been presented multiple times since then in the 

same venue, given the interest of the audience.  

Understanding Visual Music ï UVM was created wishing this could be a positive and creative 

way the community can use to exchange and disseminate ideas, concepts and works, exploring 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 understanding of 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, and 

concerts including about 20 world-premieres. A Computer Art Exhibition is 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 contribute to the conferenceôs goal: a deeper and better 

understanding 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 I hope new projects will emerge as a consequence 

from this meeting. 
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Thanks to everyone who has contributed to organize the event, to the institutions supporting 

this conference, and to all of you attending and participating of the Understanding Visual Music ï 

UVM 2015 conference. We all expect it will be -like in previous editions- an amazing experience. 

Thank you all. 

 

 

THE UVM 2015 SYMPOSIUM: BOLDLY GOING . . .  

 

Dr. Antenor Ferreira Corrêa  

UVM 2015 Symposium General Chair 

 

The planning for UVM 2015 SYMPOSIUM was 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 the 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 faced 

similar situation. How to make this nave tack off with no fuel? It is not easy to answer this question, 

but in the middle of several problems raised for this monetary situation, I learned something that 

struck me: solidarism is a solution!  

To start it, for ideological reasons, I completely repulse the option of charging the participants. 

Nowadays, I have observed many examples of how to use academic research with marketing 

intentions, like several journals that charge high fees to publish articles, and scientific events 

overcharging participants. From where I am standing, ñknowledgeò is a common well and should be 

free for everybody. So, I knocked on more than a few doors explaining how important this event is, 

and I asked for help to make it happen. After all, it worked! UVM 2015 SYMPOSIUM was made 

possible by a collaborative network that collected together researchers, artists, university deans, 

partner institutions, cultural center, embassy, colleagues, volunteers, and art lovers. All these people 

are moved by passion of seeking out the new ï new forms of artistic expression, new ways of 

acquiring knowledge, new models of discovery, new pedagogical tools, new spaces for dialog, new 

challenges, new inspirations, new friends, ultimately, new opportunities to boldly go making our 

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 
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this, we will introduce in Brazil the avant-garde of art and tech, i.e., visual music and its related 

subjects. Moreover, I am particularly happy because we accomplished this mission with a respectful 

commitment to all participants. 

During these three days, we will be dealing with the concept of research-creation. In this 

sense, we aim to integrate creative processes, experimental aesthetic elements, artistic works, and 

technological innovation as an integral part of the study and scientific research. The conferences, 

round-table, thematic panels, workshops, and paper presentation are intended to nurture this 

discussion and promote insights in themes like interactivity, digital art education, aesthetic, history, 

performance, creativity, technology, and innovation in arts. 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, the Computer Art Exhibition and the projection of 27 

visual music works selected by the scientific committee complement this enterprise. 

I hope you enjoy it! 

 

THE COMPUTER ART EXHIBITION  

 

Dr. Suzete Venturelli 

UVM 2015 Symposium Associated Chair 

 

Computer Art features pieces of work whose 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 Computer Art derived 

from matrices, known as information of synthesis or numeric information. The computer artists 

reached abstractions by means of a progressive departure from a referent, and by 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 and interpretation of the artistic work is amplified by a special space-time-

sensory, which is also characterized by the means of communication, interactivity, and hybridization 

of technology resources. 

Due to the close relationship between technology and visual music, we have included 

Computer Art Exhibition as part of UVM 2015 Symposium. This exhibition features interactive works 

by national and international artists who emphasize public participation in the generation of images 
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and sounds in real time. Sixteen artistic works, specially sent to UVM 2015 Symposium, illustrate 

some research results developed in laboratories associated with the leading universities in Brazil. 

Be welcome! 
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VISUAL MUSIC: DISPLAY FORMATS. FULL -DOME PROJECTS. THE 

LANGUAGE OF A/V SPATIALISATION  

 

 

 
Yan Breuleux 

UQAC ï £cole des Arts Num®riques, de LôAnimation et du Design 

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 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 

manifestations of universal expositions. Todayôs digital explosion is in fact a consequence of the 

democratization of instruments that control light, sound, and images through increasingly sophisticated 

interfaces. Avant-garde artistic approaches, with their constant push toward the dematerialization of artwork, 

have merged with scenographic spatialization 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 instruments by combining 

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 spatialisation, A/V performance, full -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 is to define a conceptual 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) performance, and 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 manifestations of 

universal expositions. Todayôs digital explosion is in fact a consequence of the democratization of 

instruments that control light, sound, and images through increasingly sophisticated interfaces. 

Avant-garde artistic approaches, with their constant push 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 that of 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, which will be analyzed 

based on multiple case studies. 

Universal expositions and the artistic avant-garde 

The phenomenon we will be addressing here, which clearly emerged in 1958 with the 

futuristic architecture of the Philips world fair pavilion, is the transformation of architectural space 

into a visual music instrument. In this regard, it is also important to mention the Morrison 

Planetariumôs Vortex program in San Francisco, for which Jordan Belson produced spatialized 

visual music compositions over the music of composer Henry Jacobs. Furthermore, after the 

mythical 9 Evenings: Theatre and Engineering produced 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 created an experimental space at the frontier of historic avant-garde artistsô 

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 Corbusier Pavilion presenting composer Edgar Vareseôs 

Poème électronique, the San Francisco Planetarium presenting Vortex, and the Pepsi Pavilion 

featuring an immersive dome at the 1970 World Fair.  

All three of these projects offered artists an architectural medium by which 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 dome-shaped structure featuring 

suspended images that were reflected by mirrors and accompanied by spatialized electronic music.1 

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 designed by the GRM (Groupe de recherche musicale) uses an orchestra of speakers for 

the purposes of musical creation. This setup influences the groupôs compositions, enables the 

artists to focus on expressive dimensions, and allows the creation of a repertoire of works by 

multiple artists and composers. 

                                                           
1 ñThe Pepsi Cola Pavilion was created as an adaptable multimedia instrument, which could take on different 

personalities according to its programming by a variety of artistsò (Zvonar: e_contact, n.d.). 
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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 of works. 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, Recombinant Media 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 wide-frequency speakers and 12 low-frequency speakers, the CineChamber project 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 

spatialization system. 

The Satosphère of the Société des arts technologiques de Montréal 

The Satosphère in Montreal stands apart from the vast majority of immersive domes by 

its flexible performance of specialized content. For several years, the dome has served as 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 for dance, experimental 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 Hentschläger, Joanie Lemercier, 1024 Architecture 

artists, and Mathieu LeSourd, have all contributed to producing content adapted to the facilitiesô 

formal possibilities.  

Unlike with universal expositions, these facility-instruments 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 

one-time event. An example is the VjGraph project illustrated in Figure 1. For this project, I 

spatialized more than fifty films and videos whose moving images were accompanied by a 

soundtrack. 
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Figure 1: Yan Breuleux, VjGraph (2014) 

 

Transposing content to multiple performance venues 

On the opposite end of the spectrum from the CineChamber approach, 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 generating audiovisual content. For example, 

I transposed the content of the White Box project to several performance venues. The first version 

of the project, which was performed in the Cinquième salle at Montrealôs Place des Arts, was 

designed for a three-screen setup. 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 superimposed video 

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 the context. These 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 synchronized computers 

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 solution2 that would allow us to enhance the pieceôs 

                                                           
2 A multichannel video solution consists in synchronizing several computers in order to calculate the overall image. For 
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resolution in comparison to the original three-screen 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 surface at once, I used the cube setup to display identical sequences in a mirror 

position. I consequently adapted the video configuration of the White Box project to the specific 

performance space at Gaité Lyrique. 

  

1- Place des arts. 2- Gaité Lyrique. 

  

3- Naexus. 4- Dominicains. 

  

Figure 2: Dispositifs de diffusion du projet White Box (2011-2014) 

 

By synchronizing several computers with multichannel video, I was able to add as many 

screens as necessary for multiple performance venues. The multiple transpositions of the White 

Box project, using three to eight screens and various configurations, shed light on 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 visual spatialization technologies, any surface can become a 

                                                           
example, using one computer per screen enables higher resolution. Conversely, it is possible to use a single-channel 

solution by means of a single, very high resolution video feed that is split into several screens. 
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projection surface. The result is that space becomes an integral part of the audiovisual composition 

process. 

 

 

Figure 3: Yan Breuleux, Enigm(a), 2015 

 

Like the White Box project, Enigm(a) adopts a multi-venue 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. The sound visualizations shown in Figure 3 are 

as follows: 

1.  Data visualization (data mining) 

2.  Audio text transcoding 

3.  Graphic symbols 

4.  Metaphorical visualization 

5.  Sound envelope 

6.  Spectrum 

7.  Reactive 3D shapes 

8.  Narrative illustration 

9.  Face capture and point cloud 

 

The second part of Figure 3 offers 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 are never perceived outside oneôs limited peripheral field of view. In contrast, 

sound has no container or fixed frame (Chion, 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 
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perceptual limitations as images. However, it is possible to distinguish between the space within 

sound and the sound within 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 high-pitched sounds owing to their shorter wavelengths. The source of low 

frequencies is much more difficult to perceive, given that the wavelengths tend to occupy the entire 

space. The sound space also depends on the audienceôs perception of the distance ñwithinò the 

sound itself. For example, a limited-spectrum sound can be perceived as more distant, regardless 

of its actual location in the performance space. 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 location in the 

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 Anti-Vj, the artwork is at the crossroads between the reality of the architectural surface 

and the virtuality of the visual deconstruction. For example, discussing her installation project 

Eyjafjallajökull inspired by the famous volcano by the same name, artist Joannie Lemercier 

emphasized how her project, by modifying the audienceôs perception of images, manipulated its 

perception of reality (Anti Vj documentary, 2015). AntiVj is very much active in the area of A/V 

performance; collaborative efforts between electronic music composer Murcof and visual 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 space (idem). 

The 1024 Architecture collective used the same strategy in designing its scenic creation 

Boom Box (1023 architecture, 2009). The 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 shapes. The play 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 azimuth axis (x), 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 researching this subject 

through various projects such as Ball Jam, SoundScape, and Physiosonics (Zack Settel, n.d.). 
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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 screen format 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 shot-sequence by including all possible views of the 

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 the shot in the field of A/V performance is distinct from its status 

in cinema. An example of this can be seen in the composition of the After Dark project, which had 

virtually no audio-visual breaks but consisted of seamless, superimposed, progressively evolving 

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, but also results 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 the White Box project was based on a dialogue of 

alternation between lengthy minutes-long sequences and sharp, violent breaks (see White Box on 

vimeo). The intent behind the breaks was to signal a passage between sections, to remove the 

audience from the virtual space, or to make a sudden change to ñresetò the audiovisual composition. 

The difference between a front-facing experience and an immersion has a direct impact 

on the audiovisual composition process. The number and variety of available performance venues 

also clearly require the composer 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 different approaches.3 Audience attention can be uniformly 

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

                                                           
3 In the words of Olivier Grau: ñThe viewpoint is no longer static or dynamically linear, as the film, but theoretically 
includes an infinite number of possible perspectivesò (Grau, 2003, p.16). 
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instance with compositions that merge elements at the centre of the image), or destabilized by 

creating multiple points 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 

oneôs gaze, for instance. To prevent the audience from focusing on a specific point, this duo creates 

projects that feature sound and visual elements that could be compared to a magnetic fieldðin 

other words, they create abstract environments that escape any narrative logic. In organizing the 

visuals of their immersive environments, the duo avoids directing the audienceôs gaze to specific 

points by distributing the visual material equally across the entire projection surface. This approach 

is exemplified by Feed, a project by Kurt Henschlager (see References), formerly of the Granular 

Synthesis duo (see References). During 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 even make out oneôs own hands or the hands of fellow audience members. 

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 experience 

without visual reference points. 

On the opposite end of the spectrum from this ñall overò magnetic field-like approach à 

la Jackson Pollock is the approach of composing in such a way that everything converges towards 

one central point. This is the case, for example, in A-Light, which I produced together with 

composer Alain Thibault in 1998. The compositionôs light pulses all converge toward the middle 

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 the center of the dome, and the audience membersô experience of the image varies 

depending on each individualôs point of observation. 

Finally, the third approach is to offer multiple perceptual focal points at the same time. A 

clear example would be the performance of After Dark, a panoramic video composition in which 

the audience is unable to take in the entire screen all at once; in this context, I produced 

topologically opposed events to offer audience members multiple simultaneous perceptual focal 

points. 

The issue of manipulating audience 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. Over and beyond the technology involved, 

the real issue lies is the design and creation of the audienceôs experience. Accordingly, it is 

important to develop new models of audiovisual production analysis that will shed more light on 

this language. To borrow the title of a seminar held in Paris in 2014, research needs to be geared 

toward the ñdesign de lôattentionò in order to understand audience relationships to automated 

technologies. This issue is precisely the subject of the Nuée | Swarm project (Figure 4). Launched 

in the context of the second Symposium iX at the Société des Arts technologiques (May 20, 2015), 

this project consists in performing a 10-minute visual music piece inspired by the complex 

phenomenon of swarms. The concentration and diffusion of sound and 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 emotion design. 
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Figure 4: Yan Breuleux, Nuée | Swarm (2015) 
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Abstract 
In the field of visual music, numerous pioneering artworks have been created in 2D or virtual 3D forms. In 

comparison, there has been limited attention on utilizing three-dimensional physical space as part of the 

visual music performance. Extending previous visual music practices, the current study considers the 

physical space as an object, instead of a container. The physical space can be associated to music in different 

ways, and capable of conveying symbolic meanings. The author used a series of experimental projects to 

explore the feasibility of combining physical space with visual music. This article describes two visual 

scores, which were developed in an attempt of exploring the methods in which the physical space can be 

associated with music and whether the combination between physical space and visual music is beneficial 

for an enhanced visual-auditory experience. 
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Visual music, physical space, warp, distortion 

 

 

 

Introduction4 

Among a variety of art forms, a genre that focusing particularly on the unity of sound and 

visual is visual music. Alexander Wallace Rimington (2004) claimed that just like sound, color is 

capable of expressing artistic emotions5. Subsequent visual music studies not only lend support to 

Rimingtonôs argument, but went further to show that not only color, but many other visual attributes 

(e.g., shape, brightness, motion, path and etc.) are also capable of doing so. For example, Gyorgy 

Kepes (1944) linked musical melody with visual path by claiming that the function of the kinetic 

linear path in plastic organization may be compared with the function of melody in musical 

composition. 

Extending this line of inquiry, it is reasonable to ask that can physical space be treated in 

similar ways like the color, shape, brightness and other visual attributes, which are associated to music 

and has emotional appeal? 

The current research proposes that the physical space can be regarded as an object for visual 

                                                           
4 The author is supervised by Vibeke Sorensen, Professor, Chair, School of Art Design & Media, Nanyang 

Technological University, Singapore. 
5 Alexander Wallace Rimington wrote in his article A New Art: Colour-Music: ñThat colour, like sound, is capable of 

expressing artistic emotion there can, I think, be no questionéò (2004, p. 47) 
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music installations, and therefore creates a new genre of visual-auditory experience, which can be 

understood as ñspatial visual musicò. 

The next two sections give reviews on the studies and works that related to physical space 

in the field of visual music, and in the art field in general. 

Visual Music Studies and Works Related to Physical Space 

In 1950, Oskar Fischinger patented his invention ñLumigraphò, an instrument for playing 

lights (Betancourt, 2004). It allows the players to create dynamic light effects by pushing a rubberized 

screen, on which sets of color lights are projected (Moritz, 2004).  

Fischingerôs instrument provided an example of associating physical space with visual music 

performance. In particular, the lighting elements create a three-dimensional light field in front of the 

screen. The visual effect is determined by how much an object (screen, hands or other props) is pushed 

into this light field. If we draw a three-dimensional coordinates for this light field (see Figure 1), then 

the degree of depth (z) can be mapped with musical elements such as volume and accents, which can 

enhance the richness of artistic expression. 

 

  Figure 1: Three-dimensional coordinates of the light field. 

 

In 2009, Nathalie Miebach, a Boston-based artist, created a series of 3D musical sculptures 

(see Figure 2), in which weather and climate change data are translated into vibrant, whimsical and 

other musical elements. These sculptures can be regarded as musical scores for a string quartet to play 

(Smith, 2014). 
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Figure 2: Nathalie Miebachôs 3D musical sculptures6. 

A recent work involving the utilization of physical space is Mizalu, created by Aaron 

Sherwood and Mike Allison. It is an interactive installation which allow performer / audience to 

ñplayò with a stretchy sheet of spandex to create synchronized visual and sound effect. According to 

Sherwood and Allison (2012), both the stretchy screen and the action of push have symbolic 

meanings: the concept of this installation is about ñdeath and experience of reality, so this membrane 

represents a plane that you can experience but never get throughò (para.2). 

Space in Arts 

Space has always been a major concern throughout the history of art (Stella, 1986; Ione & 

Tyler, 2001). While we try to classify artworks as Fauvism, Cubism, Futurism, Surrealism, and so 

forth, these categorizations fail to reflect how diverse the practices are in dealing with space (Ione, 

2005). 

A common understanding of the function of space in art believes that the space is a form of 

mental representation rather than objective reflection of reality. In Warped Space: Art, Architecture, 

and Anxiety in Modern Culture, Anthony Vidler (2001) wrote: 

ñSpace, in these various iterations, has been increasingly defined as a product of 

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, 

architectural space as claustrophobic, urban space as agoraphobic, all warpings of 

the normal to express the pathological became the leitmotivs of avant-garde art.ò 

(p.1) 

 

In 1998, David Worrall wrote an article titled Space in Sound: Sound of Space, in which he 

introduced his experiments in using physical space7 for musical composition. His research focused 

                                                           
6 Source from http://www.brainpickings.org/2011/07/12/nathalie-miebach-musical-weather-data-sculptures/  
7 In Worrallôs article, he called the space as ñ3-spaceò, which means concrete space, or real space. OED defined the 

concrete space as: ñ1. Continuous extension viewed with or without reference to the existence of objects within it; 2. 

http://www.brainpickings.org/2011/07/12/nathalie-miebach-musical-weather-data-sculptures/
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particularly on the connections between physical space and the characteristics of sound: 

ñ... A prime concern during the development of this performance environment was 

how to integrate 3-space into different composing methodologies. I began, perhaps 

naturally enough, to think of 3-space as a locational aspect of sound which could be 

added as another dimension to an abstract multidimensional musical space of pitch, 

duration, dynamic and timbre.ò (Worrall, 1998, p. 94) 

 

Elena de B®rtola is another artist who associated space with auditory art. She pointed out 

that ñhow music, an art considered to be essentially temporal, also produces in listeners a 

consciousness of spaceò (de Bertola, 1972, p. 28). She stated: 

ñWhen one speaks about ósoundô space, it is as an appropriate analogy of visual 

space. In effect, whenever one speaks of óspaceô, one generally means visual space 

and, in a parallel sense, whenever one speaks of spatial perception, one thinks of 

visual perception.ò 

ñSpatial music, produced by several sound sources (loud-speakers) placed in 

different regions of space, multiplies or diversifies the spatial effects of sounds.ò 

(de Bertola, 1972, p. 28) 

 

The next sections will describe the design of two visual scores, and discuss two methods in 

which the physical space can be used in visual music, as well as the symbolic meanings of these 

combinations.  

Warping Timeline: Hand-painted Visual Score ï ñTaguò 

One motive of involving physical space in visual music is to warp the rectilinear timeline in 

2D surface into another ñpathwayò in 3D physical space to parallel different sections. 

Figure 3 is a visual score of a Chinese music piece named ñTaguò (the first 2ô30ò), which is 

composed by Lin Hai. ñTaguò is also associated with a special type of ancient dance ï the dancers 

wear special leather shoes, stamp on a set of drums to create beautiful movements and sound at the 

same time. The dancersô stamp gives the basic tempos, and musicians play other instruments to give 

the melody, which also correspondent with the dancersô body movements. 

 

Figure 3: Hand-painted visual score ñTaguò.  

                                                           
Interval between points or objects viewed as having one, two or three dimensions.ò 
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The theme tempos starts from the very beginning (0ô00ò) with no other sound accompanied; 

From 0ô06ò, a continuous sound entered to furnish an atmosphere or background; At 0ô30ò, the major 

melody is played by a traditional Chinese musical instrument called Pipa, also known as ñChinese 

luteò, which is one of the most popular Chinese instruments and has been played for almost two 

thousand years (Figure 4 is from a famous painting called ñNight Banquets of Han Xizaiò dating back 

to Tang Dynasty which shows a musician playing Pipa). 

 

Figure 4: Detail of ñNight Banquets of Han Xizaiò (by Gu Hongzhong). 

 

To visualize the theme tempos from 0ô00ôô to 1ô26ôô (see Figure 5), I used a set of small 

square in browns to represent a group of stamps, and repeat the set as the sound of the stamps are 

repeating with the fixed pattern every two seconds. I chose to use browns and square shape because 

I felt that the sounds of the stamps are strong, snappy and firm. The dark browns and squares give me 

the strong and firm impression, and the light-brown squares are snappy. After 1ô26ôô, the theme tempo 

changed slightly, but still keep repeating every two seconds. Instead of the rapid and intensive 9 

stamps before 1ô26ôô, the beats changed to two major downbeats and two small taps. The timbre also 

changed to be less firm but more energetic as marked by the red squares (see Figure 6). 
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Figure 5: Part 1 (from 0ô00ôô to 1ô26ôô). 

 

 

Figure 6: Part 2 (from 1ô26ôô to 2ô30ôô). 

 

To visualize the second ñlayerò of the music, which is a continuous sound that entered from 

0ô06ôô, I chose gauzy and half-transparent bright yellow curves to indicate the melody, and even more 

light and subtle yellows (which have no fixed shapes like clouds or fog) to indicate the echo and 

ñatmosphereò that the sound created. After 1ô26ôô, these bright yellow curves changed to more 

passionate ones. So I add scarlet and yellow red and change the degree of curvature from graceful 

and subdued to ardent, to express the feelings of passion. 

There is a Chinese poem wrote by Bai Ju-Yi (816 AD) from Tang Dynasty describing an 

experience of hearing a Pipa performance8, it was translated by Ying Sun (2008) as follow: 

ñé 

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 pearls falling on a jade plate 

éò (line. 23-26) 

                                                           
8 The titile of the poem is The Pipa Tune. It was written in 816 AD by Bai Ju-Yi. 
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The timbre of Pipa gives powerful, vigorous and elastic feelings. Both of its sound and 

shape (as well as the body posture of the performer) give a beautiful feminine impression. Pipa is 

also one of the special musical instruments that considered to be used by Chinese goddesses in the 

heaven. There are large numbers of frescoes in the Dunhuang Caves depicting the goddesses 

playing heavenly music using Pipa (Figure 7). 

  

Figure 7: Photos of the Dunhuang frescoe. 

 

Figure 8: A pattern of Fenghuang. 

 

The inspirations of the curly shapes (the green patterns) in this visual score that I used to 

visualize the music played by Pipa are: 1. The shape of Pipa itself; 2. The sound of Pipa (the curly 

shapes are the elastic melody, and the individual circles symbolized that the sound is like pearls 

dropping into a jade plate); 3. The frescoes of the goddesses who play it; 4. The traditional Chinese 

decorative patterns of a divine animal called Fenghuang9 (Figure 8).  

If we wrap the 2D plane (2D painted score) into a cylinder or spiral, it becomes a 3D score 

that exist in physical space. Since the score itself is about the relationship between time and musical 

notes, this warp is capable of building connections among musical notes, time and ñspaceò. Take 

                                                           
9 Fenghuang is a divine bird from ancient Chinese legend, which is commonly referred to as the phoenix. When 

Fenghuangs fly in the sky, they will bring divine music and spread the happiness to the world. 
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spiral as an example (see Figure 9): section A is the theme and section B is its mutated version. When 

the two sections are warped and thus overlapped with each other, the implicit relationship between 

the two sections becomes explicit. Based on Chinese ideology of circular thinking which believes 

that the history is fundamentally an endless cyclical process (Yao, 2001), the warped timeline of the 

visual score symbolizes the transmigration of history: what happened in the past will happen again 

some point in the future, though with slightly changes in its ñappearanceò. These ñpresentò and ñpastò 

have impacts on each other as well. As Ratey (2001) mentioned that the past experience and memories 

come and go every moment with impacts on our present life; and the current situation such as the 

mood and surroundings also changes our attitude and in turn, influences the memories (p.186). Thus, 

the warped timeline is capable of paralleling different sections that take place in different time period, 

and reveal the connections between ñnowò and ñpastò. 

 

Figure 9: Diagram of the 3D cylinder (spiral path) 

 

3D Visual Score ï ñThe Butterfly Loversò 

In 1944, Gyorgy Kepes associated musical melody with visual path, which he stated in Language of 

Vision as follow: 

ñThe function of the kinetic linear path in plastic organization may be compared with 

the function of melody in musical compositionéò  

ñMusic, theoretically considered, consists altogether of lines of tone. It more nearly 

resembles 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 are 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, poisingðdirectly 

analogous to the linear impressions conveyed by a picture or drawing.ò  

(1944, p. 59) 
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Inspired by the pioneering studies, the author is interested in the spatial features of both visuals and 

sounds, and the possible combination of 3D physical space and visual music performance. The author 

proposes that besides melody, there are other musical (auditory) attributes that can be associated to 

ñpathò as well, such as the volume and the dynamics. Since the auditory attributes like volume and 

dynamics are capable of providing spatial information (Bulkin & Groh, 2006), the author claims that 

these auditory attributes can be linked not only to the 2D path, but also the three-dimensional path in 

physical space. The 3D visual score ñThe Butterfly Loversò (Figure 10) is an example of associating 

dynamics with three-dimensional path. 

 

Figure 10: 3D visual score ñThe Butterfly Loversò 

 

 

Figure 11: Diagram of the warped timeline 

 

The author created this 3D visual score for violin concerto ñThe Butterfly Loversò10. The 

                                                           
10 The violin concerto ñThe Butterfly Loversò is based on a Chinese tragic love story of a pair of lovers of the same 

name. 
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purpose of designing this score into a three-dimensional sculpture is to better present its dynamic 

musical feature ï the ñmelodyò of forte and piano. In particular, in real space we are intent to perceive 

the strong sound as close to us, and soft sound far away. In music, as the volume keeps fluctuating, 

we can feel that the sound ñmoving forwards and backwardsò. Therefore, the author presents the 

fluctuating dynamics of music visually using a three-dimensional spiral path, with its distance to 

audience changing from time to time (see Figure 11). The entire path takes on a circular shape to 

symbolize the hero and heroineôs everlasting love: even death cannot stop them from ñbeing 

togetherò. They turn into a pair of butterflies and never to be separated again. 

In addition, in performance, like musicians has their own interpretation towards the music 

(which know as a bis inditement process that deducts the notes in the text form into emotional music), 

dynamics and rhythm reflect the musiciansô emotion as well. Therefore, this 3D visual score is capable 

of indicating the emotional aspects of a musical performance. 

Conclusion 

As Frank Stella (1986) stated that ñthe aim of art is to create spaceéò (p. 5), physical space 

as a powerful tool for artistic expression has been utilized by various art forms. Clearly, in the field 

of visual music, we are just beginning to explore the utilization of physical space. Much work needs 

to be done in fully developing the function of physical space, exploring the possible combination of 

physical space and visual music creation, as well as experimenting the possible cooperation between 

physical and virtual space for enhanced audio-visual experience.  
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Abstract 
Norman McLaren is one of the most important references of animation history. His works show a rich 

diversity of image-sound relations. However, we cannot find in the literature a systematization of the 

procedures he used on his audiovisual structuration. The project ñSound-Sight: searching for others 

audiovisualitiesò, developed by the research group interSignos ï EBA ï UFMG with resources from 

FAPEMIG and Cnpq, studies audiovisual relations which are alternatives for film grammar. Among other 

research in visual music, we organized in categories references about Norman McLaren's creation process 

and development that allow an overview of his approaches: animation sound through drawn on the film or 

through the card method of animation sound (by itself or with addition of other sounds and final mix); 

recorded musics or songs (chosen after or before animation); the choreographic organization of the images. 

This article also introduces important concepts about McLaren's aesthetics choices to connect image and 

sound: sync; analogy; the search for the unrepresentable; the temporality; Minimalism. Our work allows to 

better understand Norman McLaren's transensoriality to build ñaudiovisual objectsò that, according to 

Palmeirim (2012), join image and sound to the point that it is not possible to separate them.. 
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Introduction 

Norman McLaren is known for his innovations in producing animation and his musical 

score. The way your animations are articulated with the audio reveals a desire for expression and 

exploration of the relations image - sound, which produces in the viewer a unique aesthetic 

experience. Our project "Sound - sight: in search of other audiovisualidades " that research relations 

strategies between image and music Visual Music, investigated the forms of articulation of McLaren, 

trying to understand the patterns, designs and aesthetic choices of his work . 

Brief History 

 Norman McLaren was born on April 11th,  1914. In his childhood and adolescence he studied 

some piano and violin. His interest for animation started when he was studying at Glasgow School of 
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Art, where he specialized in Interior Design in 1936. Even though his great interest about reading 

musical subjects and listening to classic, folk and jazz music, he believed that his musical education 

was not enough to compose more complex music to his own films. 

 

 

Figure 1 - Variation of pitch. Cf. Technical notes by Norman McLaren, pag 75, 1969 revised in 1984. 

 

In 1937, he joined to British General Post Office and it was in this job that he started to 

develop his experiments with synthetic sound (what would become the technique of ñAnimated 

soundò). These experiments continued to be explored when he moved out to New York, in 1939, 

where he made films to the Guggenheim Museum of Non-Objective Art. At this time, McLaren had 

already developed his technique to the point of having a musical chromatic scale of five octaves. In 

1941, Norman McLaren started to work at National Film Board of Canada, where he stayed until the 

end of his career and where he had the freedom to explore many techniques to animate and to produce 

soundtracks. At National Film Board of Canada, he worked in partnership with animator Evelyn 

Lambart, with whom he made some films as "Begone Dull Care", "Mosaic" e  "Rythmetic". 

Animated Sound 

 Norman McLaren always wanted to compose music to his films and he achieved this aim in 

the method called ñanimated soundò, in which the animator ï and in this case also composer ï drew 

the sound on the emulsion on the film and he animated it frame by frame, as well as the image. For 

McLaren, the animated sound was nothing more than an extension of the process of animation itself. 

 The creation of animated sound derives from the observation of waves patterns through an 

oscilloscope and it can occur in two ways. In the first one, the drawing is made directly on the film 

by using paint or by scratching the emulsion of the film in its sound area. This drawing seeks to 

reproduce the waves patterns observed in an oscilloscope translating them graphically in bars that, 

once drawn time after time, making a constant pattern, they produce a musical note. It is possible to 

get controlled variations of pitch, intensity, rhythm and even tones (see picture 1 and 2). 
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Figure 2 - Variation of intensity. Cf. Technical notes by Norman McLaren, pag 65, 1952. 

 

 In a second way, the sound is made from photographs of sound cards (they already have spaced 

bars patterns for each musical note) in the sound area of the film. The sounds obtained through the 

method of animated sound are characterized for sounding synthetic and dry (without reverb). For 

McLaren, in this method, the involvement of the animator/composer with the music of the film tends 

to be more rhythmic than melodic. He himself believed in the idea of repetition of musical patterns 

(as rhythmic and ostinatos patterns) rather than the development of melodic lines. 

 The first attempt to compose exclusively with this method was made by McLaren for the film 

Neighbours, from 1952. In this film, the artist composed a musical structure and he made it happens 

in different ways throughout the film. This soundtrack was made after the animation. However, 

McLaren had already an idea of it and in the process of animation he concerned about the rhythm of 

the movements to facilitate the post-production of the music. In addition to the music in Neighbours, 

Norman also made the noises of the film with this technique, highlighting the movements made by 

the neighbours. 

 Also in Rythmetic, from 1956, the music was made after the animation was done. However, 

the visual actions had already been filmed in rhythmic structures, which provides a strong pulse for 

the musical composition. The music was made by animated sound, obeying the rules that allow 

variation in pitch and intensity. Afterwards, in the re-recording process, reverb effects were added in 

small amounts to the soundtrack.                                                                                                                                   

 In Synchromy, from 1971, McLaren made one of his most recognized works with animated 
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sound. In this movie, one can hear what one can see and one can see what one can hear, because 

McLaren used his sound cards both for the musical and for the visual creation of the film. The music 

was made in the first place, starting with a simple structure that turns into a more complex structure 

(musical and visually). In the beginning, there is only a rectangle that represents the sound on the film 

surface. The rectangular shapes appear and disappear synchronized with the sound and these 

movements make possible to recognize a connection between what one can see and hear. From this 

connection, one can perceive that uneven height of the rectangles causes uneven pitches, so that the 

higher the height (and larger the width), lower is the sound and also the smaller the height, higher is 

the sound. To demonstrate this relation, McLaren varies the width of the rectangles (along with the 

height) showing that the thinner the width is, lower is the intensity of the sound and larger the width, 

louder is the intensity of the sound. Only with these two parameters, didactically revealed, the 

animator starts to explore the technique, doubling, tripling and so on the rectangles, in other words, 

he adds sound layers to the soundtrack, creating polyrhythm and dynamic in the music. It is important 

to remember that the sound variations are accompanied by the image that, therefore, becomes as 

complex as the music. As the sound complexity increases, new elements arises in unstable 

compositions and the colouring, almost monochrome in the beginning, becomes more saturated and 

full of contrasts. 

Library music ï Before animation 

 McLaren also made animations from music and songs that were not made for the audiovisual. 

The pictures on the screen dance according to the music in these experiments of colours and 

movements. This choreography of images (discussed bellow) based on a piece of music already 

composed was made in the film Polychrome Phantasy, from 1935, in which the animation follows 

the waltz of Johann Strauss. Musical arrangements also were made from already composed pieces 

(extracted from the sound library of the National Film Board itself), as did the composer Louis 

Applebaum to the film A Little Phantasy, from 1946, after the animation of the images. 

 When Mclaren worked with songs, the animator could use the lyrics to inspire himself, as he 

did in La Poulette Grise, from 1947, film in which the animator based his work on the lyrics of the 

folk song, illustrating the meaning of the words. 

Original music ï Before animation 

 In most of Norman McLaren's audiovisual works, the music was composed before the 

animation. Some examples are Begone Dull Care (1949) and Blinkity Blank (1955). 

 In the first one, Norman worked with Oscar Perteson's jazz trio. The music was the result of 
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repetitive sessions of improvisations from the trio along with the animator. He already had in mind 

some ideas to guide the pianist. However, this was a two-hands work because Oscar Peterson also 

gave many musical ideas to McLaren. After the music was done, there was a preparation to produce 

the images of the film: each musical note and phase was transferred to a dope-sheet (a guidance 

document in which the animator plans each frame of the film while he still can relate them to sounds 

in seconds and/or musical figures). This principle of ñtranslatingò the music to the time of the 

animation was always used when McLaren used music as an inspiration to create images.   

 In Blinkity Blank, the musical track was composed by Maurice Blackburn from procedures of 

contemporary music. The musicians were guided in an ñalmost freeò improvisation, in which they 

could choose the musical notes they would play. The ñscoreò they received only indicated the pitch 

the musical note should have, as low, medium or high. However, other factors as the compass, rhythm 

pattern, dynamic and time were used in the traditional way. Furthermore, the recording was made 

without rehearsal, catching the musicians by surprise to ensure the spontaneity of the improvisation. 

Afterwards, in the final mix, percussive sounds from the technique of animated sound were added to 

the track of traditional instruments. This method of mixing the synthetic sonority and the ñnaturalò 

sonority is also present in other films, as A Phantasy, from 1948. In Blinkity Blank, McLaren 

investigate the possibilities of intermittent animation and spasmodic imagery11,in which the drawn 

image persists on the retina and the brain keeps it until one new image appears on the screen. In most 

frames there were no drawings, the flow of the images happens because of this principle. Maurice 

Blackburn knew Norman Mclaren would not draw in every frame and he took this into consideration 

to compose the musical track of the film. Blackburn included considerable amounts of silence among 

the musical notes, phases and chords. 

Original music ï after animation 

 In other cases, the music was composed and recorded after the animation was finished. In this 

process, the music usually was structured from motifs and themes that can be associated to the 

characters of the film and/or to specific situations. In the two last sections of Canon, from 1964, the 

piano music was composed respecting the visual canon, as if it was translating it to the musical 

structure. However, during the animation process, the actors were directed to act in an accurate pulse, 

facilitating the future work of the composer. The first part of Canon is made by the method of 

animated sound, demonstrating how the animator could mix techniques in only one film.   

                                                           
11
 "To bypass this problem Blinkity Blank intentionally set out to investigate the possibilities of intermittent animation 

and spasmodic imagery.ò(McLaren, 1955, Technical notes by Norman McLaren , pag 7) 



 
 

 
34 

 In Chairy Tale, from 1957, Norman McLaren invited Ravi Shankar and his percussionist to 

watch the soundless film and the sitarist demonstrated a big interest to compose its soundtrack. 

McLaren did then a schematic map of the movie to the composer, describing each action and part of 

the movie with the aid of colors, diagrammatic marks, numbers and names. After the familiarity with 

the film, that lasted about three weeks, Ravi Shankar and his percussionist recorded the music along 

with repetitive projections of the film. Also were recorded some special effects by the sitar and some 

other percussive sounds that were added in the sound final mix.   

 In Lines-Horizontal, from 1961-62, the music was composed by Peter Seeger, a famous 

american folk musician. He divided the film in four sections and he worked on each one with different 

blocs of instruments, being the last one a regress to the initial instrumentation. The music was 

improvised while the film was projected. However, Seeger recorded each instrument (two wooden 

flutes, a five string banjo, a mandolin, a six and twelve string guitar, drums and an autoharp) 

individually, improvising with the recording of the instrument(s) that was(were) already recorded 

and, sometimes, omitting some track already recorded. Sound effects also were added, as the sound 

of a thunder. 

 In Lines-Vertical, from 1960, the music composed by Maurice Blackburn was half composed 

and half improvised from a pentatonic scale. He worked freely on musical motifs for each 

section/sequence of the film.   

 Pas De Deux, from 1967, was afterwards set to sound by Maurice Blackburn. The music 

follows the development of the images, with accents of panpipe on the most intense moments of the 

narrative. The composer's choice for such tone was due to the undeniable ñhuman breathò that wind 

instrument gave to the film, whose characters are a pair of dancers.   

 In Narcissus, from 1983, besides the use of traditional instruments, there are also some 

McLaren's interventions through animated sound. However, the animator respected the score 

composed by Maurice Blackburn. In the composer's point of view, the music should give a 

subconscious interpretation to the story and it should not attract the attention of the audience for itself, 

because the content of the film was, foremost, represented by the images. Comparing to other 

McLaren's work, Narcissus does not present a balance between image and sound, the music here 

seems to have less importance. It only gives support to the image without constituting different 

audiovisual relations. 

Animated sound with voice and reverber 

 Besides of the musical material from recordings and the sound synthesis propitiated by the 
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animated sound, another layer of sound articulation was included in the mixing. Different degrees of 

sound manipulation can be perceived as variations of dynamic and addiction of reverberation. 

 In Mosaic, from 1965, the rhythmic part of the film was made by the technique of animated 

sound, scratching the emulsion of the film. In the final mix were added human whistles and once 

there were long amounts of silence among the percussive sound, echo effects and reverb also were 

added to the soundtrack. 

Important concepts on McLaren's works 

 Some concepts are important to understand the strategies of audiovisual articulation on 

McLaren's works: the dance as a structural model, the film as an audiovisual object. 

Dance as a structure: 

 One of the most important relations on McLaren works comes from the dance itself. He 

realizes a connection among music, dance and the moving image: they all have time as a common 

parameter. In all McLaren's works, we can perceive a structure based on the choreography of the 

shapes ï being them abstract or not ï according to the music. This dance in the films obeys different 

rules of visual variation unfolding themselves in relation to the music: sometimes they vary the 

positioning and the movement in the screen framework, sometimes they change the geometrical 

shapes, colors and textures. 

 Within this point of view, for example, Mclaren states that his biggest creative aspect for 

Synchromy was the ñchoreographing of the striations in the columns and deciding on the sequence 

and combination of the coloursò.12 More explicit examples of dances can be found clearly in Hen 

Hop, from 1942 ï about the movements of a dancing hen (abstractedly represented) -  and in Pas De 

Deux, Narcissus and Canon. In these last examples, the idea of a dance is clear due to the presence 

of actors-dancers that turn easy our association of the movement and gestures with the dance. 

Minimalism: 

 Some Norman McLaren's works as Lines Horizontal and Lines Vertical, Mosaic and 

Synchromy have features in common with the Minimalism. This term makes reference to a series of 

artistic and cultural movements that emerged at United States around 1960's. The minimalism is 

characterized by using fundamental elements, as basic colours and simple geometric shapes in 

painting and arts and by using few musical notes and repetitive sounds (melodic lines, for example) 

in music. Some of the names that stand out are the composer Philip Glass and the plastic artist Sol Le 

                                                           
12 ñApart from planning and executing the music, the only creative aspect of the film was the ñchoreographingò of the 

striations in the columns and deciding on the sequence and combination of the colours.ò (McLaren, 2006, p. 58) 
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Witt. 

 The search for the use of few, but expressive fundamental elements can, at the same time, to 

be compared to Mclaren's wish to explore animation in its purest form, as it happens in Lines 

Horizontal and Lines Vertical (both made in the beginning of the year 1960), in which the animator 

restricts himself to the more simple formal element in his opinion: the line. These films present a 

similar aesthetics to the works of the north-american painter Barnett Newman, known as one of the 

precursors of Minimalism. The use of more basic colours in McLaren's works also has connections 

with this movement. Some of the principles of Minimalism, as transparency, the thematic repetition 

and the slow development are present in the visuality and in the musicality of the aforementioned 

films. The transparency is present in the beginning of each film (Lines Horizontal  and Lines Vertical), 

when, in a strategy of a presentation or opening, it is revealed to the viewer the manner the audiovisual 

will be constructed. The development is slow for the viewer to understand the transparency of 

principles and techniques used by the animator and the repetitions of thematic material make the 

viewer's memory alive. Having in mind that in these films the musical track is synchronized with its 

own visuality, the same minimalist principles can be applied to the music, as using few notes to follow 

the movement of a line that, during the film, develop themselves into chords and arpeggios to stress 

the meeting of two or more lines and the general movement of the group, as it is made in Lines 

Vertical. 

Sound and image articulation 

 The clearest parameter used by McLaren to articulate image and sound in his works is the 

sync. In almost his works, the visual and the musical movements are synchronized, when the music 

is already composed before the animation and when the animation is already done before the music. 

In the animator's technical notes about Begone Dull Care, one can perceive his concern about image 

and sound: 

 (...) we tended to treat the visuals in metrical lengths of textured patterns 

corresponding to the paragraphs and sentences of the music. However, sudden 

musical accents or short phrases were later emphasized by additional painting or 

engraving, in which case the actual frames of the film were taken into account. In 

certain solo percussion sections we engraved on black film, individual frames with 

clearly defined images being synchronized with musical beats.  (McLaren, 2006, p.6) 
                                                                                                               

 Often, the expression of the image and music has a similarity based on cultural concepts we 

have rooted inside ourselves. An example of this thought is in this stretch of a testimony of the 

animator about the film Mosaic: ñThe visuals of Mosaic started in a very slow and simple way and 

gradually built to a climax: so I felt I had to hold back my sound too. There were tiny little things 
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moving, so I felt I needed tiny little soundò (McLaren apud McWillians, 1991, p. 31). 

 In most of his visually abstract works, Norman McLaren seeks for the representation of what 

is ñunactableò, as the music is. The sound can be graphically represented by the shape of its sound 

waves. However, what Norman sought was a representation with features more transensorial and 

intuitive. He sought to express what he felt, ñsaw and imaginedò when he was listening to a music, 

in terms of colours, shapes and movement: 

In my teens, before the art school, I used to hear music (...) coming from the radio 

stations of Europe. As I shut my eyes, I saw the play and dance of forms (...) It was 

only when I joined the Film Society in Glasgow that saw the first abstract film 

Brahmsô Fifth Hungarian Rhapsody [Hungarian Dance No. 5] made by Oskar 

Fischinger that I said: Thatôs it! Film is the medium to ex-press my feelings about 

music. (McLaren apud McWillians, 1991, p. 31) 

 

 Such testimony of the artist reveals one of the bases of his imagination and his aesthetics 

approach in works as: Blinkty Blank, Begone Dull Care and Dots and Loops (1940). The Cinema of 

Animation demonstrates itself as an ideal medium for the abstract exercise of audiovisual translation: 

it allows the development of the images in time. The notion of movement (common to Music and to 

Cinema) can be established and, furthermore, we can keep the sync between sound and image 

mutually translated. 

 There was a parallelism between the visual and the musical movement, but the interpreter 

thought also directed the choices of tones, pitches, intensities, colours and shapes. In Synchromy, for 

example, the animator-composer makes a connection between the intensity of sound and the intensity 

of colours in a directly proportional proportion: 

In general the colouring was changed at the beginning and end of musical sentences 

or phrases for varietyôs sake; although no ñcolour-sound-theoryò was relied upon, 

pianissimo passages were usually in mutes hues, and fortissimo passages in highly 

saturated contrasting hues. (McLAREN, 2006, p.58). 

 

 Moreover, it was also important the colours to match. 

 In Blinkity Blank, silence and music mirror the darkness and brightness of the image, 

respectively; when the silence was ñdisturbingò, there is the use of reverb (specially on the animated 

sounds) as it is done in Mosaic. In Begone Dull Care it is the density of the music that presents a 

directly proportional proportion to the use of colours, in other words, the bigger the amount of musical 

notes, rhythms and different tones, the more colourful the film will be. In this works it is also possible 

to associate the visual shapes to the musical instruments (when it is observed the sync between the 

same sounds and images). Thus, in the first part of the film, the piano tone is associated to the 
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appearance of abstract shapes and lines that move upon the background according to the rhytm of the 

instrument (see figure 3); the tone of the contrabass is associated to the appearance of black abstract 

shapes upon the red background (see figure 4), also following the rhythm of the instrument; and the 

drums is associated to the appearance of more figurative shapes, as it is shown on figure 5, however 

it is not limited only to it. There are always drawings of abstract shapes for the gestures made by the 

drums. 

Audiovisual object 

 In movies the image does not make a clear reference to the everyday things, to the memorized 

visual experiences, the abstraction requires other interpretative processes, the immediate 

sensuousness of the relation between image and music becomes even stronger as a key of the viewer's 

relation with the film. Without the associations already existent on the world, the viewer starts to seek 

for meanings in a more equal way, both in the image and in the sound. On his works, McLaren created 

ñaudiovisual objectsò3, film in which sound and image are joined to the point it is not possible to 

separate them. Moreover, the relationship among the perception modalities is so complex the senses 

are confused, in a transensoriality ï an overflow of the boundaries of listening and vision, 

simultaneous events causing the dis-differentiation of the senses. Herein, the sense of the audiovisual 

work no longer is articulated in terms of a narrative flow of references. The story is diluted in temporal 

developments, on a flow of audiovisual material which is organized in blocs, patterns, themes and 

variations of relations of image and sound that afford a narrative ï a consistent flow ï that gives unity 

to the film. 

The articulations that use simultaneously the sync with some translational model ï even it 

does not have a representative logic easily identified ï acquire a unifying force that smudges the 

division between the signs. Seeing has so many relations with hearing that an audiovisual object is 

emerged. Here, Chion's notion of sincresis (Chion, 1998, p. 65) acquires a different force beyond the 

simple synthesis allowed by the synchronism conceived by the French author: the unifying force of 

the audiovisual object also comes from a formal bond between image and sound. 
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Figure 5: Two frames from Begone Dull Care. The pictures appear along with the drums. Print screen. 

Figure 3 - Four frames from "Begone Dull Care". 

Lines refer to the piano gestures.  Print screen. 

Figure 4: Four frames from Begone Dull Care. The abstract 

forms follow the gestures on the contrabass. Print screen. 
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Conclusion 

 Most of the aesthetics of Norman McLaren's works comes from intuition and transensorial 

ability of the animator. Through the audiovisual medium, he expressed what he had heard and felt. 

The shapes and sounds he made had a synchronic articulation and, at some points, even redundant, a 

model of relationship based partly in unconscious cultural patterns, which one learns and absorbs 

from where one comes from. If the sync and some formal co-relations already found support in the 

visual, musical and audiovisual repertory, some translations shown by McLaren are complex and 

original. The transensorial ability of the animator makes it difficult any concrete analysis about some 

articulations between sound and image. Without the animator's testimony, many of his audiovisual 

proposals cannot be ever unveiled, they already happen in a degree too particular of the author and 

such relations differ from person to person. 

 If on one hand the intuition of Mclaren is a creative source and subjective, on the other hand 

the animator reproduces what he usually see and thus he reinforces the use of some patterns culturally 

already accepted ï those patters were already in the end of the 1930's common solutions in the Disney 

movies ï as to use a sequence of ascendant and descendant musical notes to sound the movements of 

rise/appearance and fall/disappearance of some objects, respectively (patterns widely used in 

Neighbours, for the appearance of the flower, the setting of chairs, the appearance and disappearance 

of the fence and the neighbours' tumbles while they fight) and the use of ñtremblingò shapes when 

some instrument makes a tremolo or a granulated sound ( as the vertical lines that follows the main 

melody in the middle of Fiddle-De-Dee, de 1947), which refer to what one can see in the image. 

 Besides the solutions to translate, recognizably, image into sound and sound into image in 

other filmmakers' works, McLaren surprises us with a composition of audiovisual objects. In other 

words, even though many times the constructed strategies of some audiovisual object is founded in 

known solutions, it is the composition of these objects plus sophisticated solutions that generates the 

vitality of the films. The minimalist aesthetics of McLaren can be another source of the simplicity of 

solutions, likewise it leads to the economy of shapes and colours. However, the animator in his works 

starts from the clear and didactic exposure of an idea, theme or simple motif to develop this material, 

until the complexity during his animations: the minimum to produce the complex. 

 It is undeniable that Norman McLaren had consciousness of the potentiality of the audiovisual 

object proportionated by cinema and that he knew how to use it, in both simple (even didactic) and 

complex manner. His works provide poetic audiovisual objects ñto see through the ears and hear 

through the eyesò. 



 
 

 
41 

References 

About Norman McLaren: http://www.mclaren2014.com/about_norman_mclaren 

Accessed on April 2nd, 2014.  

 

Barnett Newman ï Wikipedia, the free encyclopedia. Available on 

http://en.wikipedia.org/wiki/Barnett_Newman Accessed on July 6th, 2014. 

 

Dots (1948); Loops (1952); Pen Point Percussion (1951) Norman McLaren. Available on 

http://www.bbc.co.uk/radio3/cutandsplice/dots_loops.shtml Accessed on April 11th, 2014.   

 

Films by Norman McLaren. Available on http://miff.com.au/festival-

archive/films/director/Norman+McLaren  Accessed on April 2nd, 2014.  

 

CHION, Michel. La audiovisi·n. Introducci·n a un an§lisis conjunto de la imagen e el sonido. 2. 

ed. Barcelona: Paid·s, 1998, 206p. 

 

HOBBS, Graeme. Every Film is a kind of dance: The art of Norman McLaren. Available on 

http://www.moviemail.com/scripts/article.pl?articleID=276  Accessed on April 11th, 2014. 

 

JORDAN, William E. Norman McLaren: His Career and Techniques. The Quarterly of Film, Radio 

and Television 8.1 (Autumn 1953). 1-14. Available on 

http://www.jstor.org/discover/10.2307/1209909?uid=3737664&  

 

LOPES, Patr²cia. Minimalismo ï Brasil Escola. Available on 

http://www.brasilescola.com/artes/minimalismo.htm Accessed on July 6th, 2014. 

 

McLaren, Norman. Available on http://www.encyclopedia.com/topic/Norman_McLaren.aspx 

Accessed on April 2nd, 2014.  

 

McLAREN, Norman. Pen Point Percussion.1951, 6 mim. Available on 

https://www.nfb.ca/film/pen_point_percussion/ Accessed on April 11th, 2014. 

 

McLAREN, Norman (2006) Technical Notes by Norman McLaren (1933-1984). Montreal: National 

Film Board of Canada. 98p. Available on http://www3.nfb.ca/archives_mclaren/notech/NT_EN.pdf 

Accessed on April 9th, 2014. 

 

McWILLIAMS, Donald. Creative process: Norman McLaren. 1990, 116 mim 32s. Available on 

https://www.nfb.ca/film/creative_process_norman_mclaren Accessed on April 16th, 2014.   

 

McWILLIAMS, Donald. Norman McLaren: hands-on animation. Dispon²vel em 

https://www.nfb.ca/playlists/donald_mcwilliams/mclaren/Accessed on April 11th, 2014. 

 

McWILLIAMS, Donald. Norman McLaren on the creative process. Montreal, Quebec: National 

Film Board of Canada, 1991. 106p. Available on http://onf-nfb.gc.ca/sg/100122.pdf Accessed on 

April 16th, 2014. 

 

MENDES, Nicolas. Quantos c®rebros tinha Norman McLaren? Available on 

http://issuu.com/sescsp/docs/norman_mclaren_ensaio_nicolas_mendes Accessed on March 28th, 

http://www.mclaren2014.com/about_norman_mclaren
http://en.wikipedia.org/wiki/Barnett_Newman
http://www.bbc.co.uk/radio3/cutandsplice/dots_loops.shtml
http://miff.com.au/festival-archive/films/director/Norman+McLaren
http://miff.com.au/festival-archive/films/director/Norman+McLaren
http://www.moviemail.com/scripts/article.pl?articleID=276
http://www.jstor.org/discover/10.2307/1209909?uid=3737664&uid=2&uid=4&sid=21103956661781
http://www.jstor.org/discover/10.2307/1209909?uid=3737664&uid=2&uid=4&sid=21103956661781
http://www.jstor.org/discover/10.2307/1209909?uid=3737664&uid=2&uid=4&sid=21103956661781
http://www.brasilescola.com/artes/minimalismo.htm
http://www.encyclopedia.com/topic/Norman_McLaren.aspx
https://www.nfb.ca/film/pen_point_percussion/
http://www3.nfb.ca/archives_mclaren/notech/NT_EN.pdf
https://www.nfb.ca/film/creative_process_norman_mclaren
https://www.nfb.ca/playlists/donald_mcwilliams/mclaren/
http://onf-nfb.gc.ca/sg/100122.pdf
http://issuu.com/sescsp/docs/norman_mclaren_ensaio_nicolas_mendes


 
 

 
42 

2014. 

 

Minimalismo ï Sua pesquisa. Available on 

http://www.suapesquisa.com/artesliteratura/minimalismo.htm Accessed on July 6th, 2014. 

 

MOLLAGHAN, Aim®e. ñAn Experiment in Pure Design:ò The Minimalist Aesthetic in the Line 

Films of Norman McLaren. Available on: http://journal.animationstudies.org/aimee-mollaghan-an-

experiment-in-pure-design-the-minimalist-aesthetic-in-the-line-films-of-norman-mclaren/ Accessed 

in June 4th, 2014.  

 

Norman McLaren. Available on http://www.thecanadianencyclopedia.com/en/article/norman-

mclaren-emc/ Accessed on April 11th, 2014. 

 

Norman McLaren's animated sound. Available on 

http://thecinemaofattractions.wordpress.com/2011/02/16/norman-mclarens-animated-sound/ 

Accessed on April 11th, 2014. 

 

PALMEIRIM, Madalena Manzoni. Sinestesia concertante: A m¼sica reenquadrada no cinema de 

Norman McLaren. (Departamento de Estudos Angl²sticos) ï Faculdade de Letras ï Universidade de 

Lisboa, Lisboa, 2012. Available on 

http://repositorio.ul.pt/bitstream/10451/6954/1/ulfl122555_tm.pdf Accessed on April 9th, 2014. 

 

ROBERTSON, Emily D. "It looks like sound!": Drawing a history of "Animated Music" in the early 

twentieth century. Faculty of the Graduate School of the University of Maryland, College Park. 

School of Music, Musicology Division, 2010. 78p. Available on 

http://drum.lib.umd.edu/bitstream/1903/10458/1/Robertson_umd_0117N_11315.pdf  Accessed on 

April 9th, 2014. 

 

Silva, Liliana. Som e Imagem - Quando a imagem se transforma em Som. Available on 

http://ml.virose.pt/blogs/si_13/?p=233 Accessed on March 28th, 2014.  

 

The significance of sound in Norman McLaren's films  

Available on: http://drnorth.wordpress.com/2010/12/04/the-significance-of-sound-in-norman-

mclaren%E2%80%99s-films/ Accessed on March 28th, 2014.  

 

ZINMAN, Gregory. Handmade Cinema ï Norman McLaren. Available on 

http://handmadecinema.com/mobileview.php?id=41 Accessed on March 28th, 2014.  

 

  

http://www.suapesquisa.com/artesliteratura/minimalismo.htm
http://journal.animationstudies.org/aimee-mollaghan-an-experiment-in-pure-design-the-minimalist-aesthetic-in-the-line-films-of-norman-mclaren/
http://journal.animationstudies.org/aimee-mollaghan-an-experiment-in-pure-design-the-minimalist-aesthetic-in-the-line-films-of-norman-mclaren/
http://www.thecanadianencyclopedia.com/en/article/norman-mclaren-emc/
http://www.thecanadianencyclopedia.com/en/article/norman-mclaren-emc/
http://thecinemaofattractions.wordpress.com/2011/02/16/norman-mclarens-animated-sound/
http://repositorio.ul.pt/bitstream/10451/6954/1/ulfl122555_tm.pdf
http://drum.lib.umd.edu/bitstream/1903/10458/1/Robertson_umd_0117N_11315.pdf
http://ml.virose.pt/blogs/si_13/?p=233
http://drnorth.wordpress.com/2010/12/04/the-significance-of-sound-in-norman-mclaren’s-films/
http://drnorth.wordpress.com/2010/12/04/the-significance-of-sound-in-norman-mclaren’s-films/
http://handmadecinema.com/mobileview.php?id=41


 
 

 
43 

 

VISUAL MUSIC - MODERNISM OR POSTMODERNISM? AN ARTISTËS 

PERSPECTIVE 

 

Daniel Carvalho 

Brazil 

alteravm@gmail.com 

 
Marcela Carvalho 

Brazil 

alteravm@gmail.com 
 

 

Abstract 
Visual Music can be briefly described as ñpaintingsò with motion. The imagery is usually abstract and deeply 

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 is 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 intended ñmessageò it does not adhere to any of them.  

Keywords 
Visual Music, Postmodernism. 

 

Introduction 

When Maura McDonnell (McDonnell, 2010, 1) wrote: ñVisual music does not reference 

anything beyond itselfò she made it clear that Visual Music is somehow deeply apart from todayËs 

mainstream art, in our interpretation. How could one reconcile the avant-garde aura of Visual Music 

with this apparent detachment from what is seen in any gallery? Here we share our view of this 

problem, in an artistôs fashion. This is not carefully grounded or extensive as an academic work; it is 

much more a stepping stone process, frequently used by artists trying to navigate into the complexity 

of todayËs art. For any reference about Visual Music definition we rely on McDonnellôs  2007 and 

2010 papers.  

Discussion 

Beside all that has been written about postmodernism, itôs clear that to go to any biennale 

today, one needs an explanation about what will be seen. It is naive to look for beauty. The public 

should be explained about each piece, in order to know what the artist means. It seems that an implicit 

text is demanded (see for example Ashbee, 2009, 1) - and then comes a prolific academia to fulfil 

whatever was missing. Postmodern art demands scholars and teachers, professional art connoisseurs, 
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to be fully understood by the audience. It seems clear to us, that it is a sort of fusion between visual 

art and words, left and right brain thinking.   

How could a sound based art form13 fit inside the 21st century verbose postmodernism? Will 

it be possible to start a ñm®nage a troisò, music, image and text for this kind of art? When Visual 

Music was born as abstract cinema in the 1920ôs, its identity was partly established by being different 

from narrative cinema - the art form that became immensely popular in the 20th century.  After 1965 

with Paik and others, video technology was shown to be a great tool to what many of postmodern 

artists were looking for: impersonal social commentaries, humor and a way to show politically 

striking images (Rogers, 2013, 2671). Video Art becomes one of the most representative postmodern 

art forms. Therefore, Visual Music has not a big space to maneuver: if a narrative comes it will be 

like cinema; if mute social commentaries are made it will be indistinguishable from Video Art. So, in 

our perspective, Visual Music will lose its very identity if it flirts with words - it will be just one more 

kind of Video Art. Hence, it makes more sense if it keeps the abstract speechless character set by its 

1920ôs German pioneers, avoiding the postmodern political web of references. 

Does that mean that Visual Music is not postmodern?  Is it a step to the future or to the past? 

As the highest priest of modern art, Clement Greenberg (Greenberg, 1986, 85-93) preached, any art 

should be absolutely restricted to its unique medium and ñPurity becomes a guarantee of qualityò.  

Visual Music is fusion, it is synesthesia, it is the ultimate mixed breed. The visual by itself is 

(frequently) not just 2D but also has a ñfakeò three dimensional structure. The depth is part of the 

space where the dynamic occurs. Most artists donôt care about an exclusive use of the actual two-

dimensions of the television (or screen), because the art is not made in this surface anyway. Therefore, 

in regard to its impurity, Visual Music is postmodern.  

However there are other attributes of Visual Music that set it inside postmodernism. It is a 

well-founded idea that Television is an essential part of the postmodern ethos, for reasons irrelevant 

for this article. But for us, it seems clear that a byproduct of the cultural importance of TV for those 

born after 1960 is that they get used to moving images. They feel a painting is artificially static, 

something important is missing. Both todayËs practitioner and his audience were born under the TV 

age. This public is indeed starting to envision a TV set to show art, as a frame, inside their homes. 

Therefore, the very acceptance of Visual Music as an art form can be inserted in the postmodern 

process.  

There is also a third concept that links Visual Music to postmodernism, although this comes 

                                                           
13 There is Visual Music without any sound but it is unusual. 
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to an evaluation of our work, but it canËt be generalized to every work developed today. Recognizable 

forms can be seen in some Visual Music pieces. How to reconcile that with the lack of outside 

references? What lacks in Visual Music (in our view) is intended meaning. The postmodern artist 

feels successful when, for example: he or she intends to make a commentary on the patriarchal family 

decadence and set an empty table and chairs; his public feels something about family or emptiness. 

In Visual Music the table and the chairs will be spinning and when they superpose the image will 

resemble an elephant (for example) or whatever image, but that was not planed. It is like seeing forms 

in the clouds. The public sees an image that is not a ñmessageò, the artist didnËt even think about 

elephants when creating it. And that resembles the ideas developed for literature by Roland Barthes 

in ñDeath of the Authorò (Barthes, 1999, 383-396). It would be impossible to share a meaning in 

Visual Music because different people could be ñseeingò slightly different times, see example in 

Figure 1; highly dynamic images would be rendering absolutely different forms. Therefore in this 

sense Visual Music is postmodern, it is up to the public ñseeò things, which significance is personal, 

but there is none of the implicit message from the author (or its translators) usually found on 

postmodern art. 

On the other side, Visual Music has a strong adherence to Modernism. A brief look at 

Kandinsky and Klee and it seems that Visual Music is just modern art empowered by technology. In 

1914 the abstract painter L®opold Survage applied to a patent of "symphonies en couleur", 

envisioning content and technique. Calder not just pioneered kinetic art in the west, but through his 

commentaries about it, opened the mind of the next generations of artists to extend the relevance of 

motion in visual arts.  "Just as one can compose colors, or forms, so one can compose motions" is an 

example of his thought about kinetic sculpture that perfectly fits a Visual Music work.  An even more 

radical interpretation of this theme was proposed by Michael Betancourt (Betancourt, 2006, 1): 

instead of a parallel development between abstract cinema and modernist painting he proposes that 

synesthesia experiments and concepts (started in the XVIII century) were important to bring out the 

abstractionism that was so important in modern painting.   
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Visual Music has also a second aspect that is still somehow associated to modern art, 

especially sculpture: the artist should rely on technical mastery and the craft is relevant. From 

renascence until modernism the artist was highly trained in his (or her) craft and had a deep 

knowledge of his medium. The postmodern artist ñplaysò with different media and regards its ideas 

more import than his (or her) technique (Hopkins, 2000, 67-94). In its very beginning Visual Music 

was thoroughly connected to the idea of making apparent motion from the frame-by-frame images 

and some pioneers indeed draw it that way. It involved a vast amount of work to produce a few 

minutes and that was accepted by the Visual Music pioneers until the advent of computers. The same 

way a stone sculptor cannot produce at the same pace of a painter and should know that his lifelong 

work will count less in numbers, a Visual Musician had to make each work count. Today with the 

advent of computers it is possible to make hours of low quality work but it does not change the old 

truth that to really master the art one should know the craft - that today means to understand the details 

and moods of computer software. Maybe not all the artists working with Visual Music today, but 

many of them still have a strong connection to the art process, and many of them still develop his 

(her) tools. Scott Draves is a remarkable example on that.  The old-time truthfulness to the medium 

was perfectly relocated to the digital medium. To produce something new one has to accept the huge 

amount of work demanded and that pieces will come in years, not in days.  

Conclusion 

Postmodernism by its very nature includes diversity. It does not even exclude a 

contemporary modernism that would be part of the Visual Music nature. Postmodernism implies an 

ñend of (art) Historyò, as trends coexist. It is deeply different from the art history taught before where 

dominant styles resembled hegemonic empires of the human history.  Postmodernism looks like a 

soup: everything is boiling inside it. The trend can be noticeable over the surface or unfashionable 

deep in the pot. For now, Visual Music and Video art seems to be lying close to the bottom while New 

Media is hype.  Many big names that used to work with installations are now doing video and we 

guess most of them never heard about Visual Music. It is not clear if Visual Music will resurface as a 

movement or the postmodern boiling will let only individual artists without a collective unit worth a 

label.   
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Abstract 
This paper approaches two artists who developed work in the domain of sound and light, which depart from 

different artistic experiences and backgrounds to propose fruitful theoretical ideas to the field of visual 

music. First one is American experimental film maker, and pioneer of digital video, John Whiney Sr., who 

developed a personal theory of digital harmony between sound and light, and a groundbreaking conception 

of their complementarity; second is Brazilian composer Jorge Antunes, who also developed an original 

theory relating sounds and colors, supported by exquisite research findings and pioneer compositional work.  
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Introduction 

Well known to most artists who reclaim to practice visual music is the name of North 

American experimental film-maker and digital video pioneer John Whitney, Sr. (1917-1995). 

Through more than four decades of ceaseless aesthetic and technical research and experimentation ï 

in which he's been accompanied, fore sometime, by his younger brother James (1921-1982), John 

Whitney has not only developed an original and nowadays highly acclaimed art production, but has 

been able to fully formalize concepts which have important consequences for the field, such as digital 

harmony and complementarity. Not so well known in this field, both for his belonging, in most of his 

lifetime effort, to the field of avant-garde music, and for being an artist from a country usually not 

considered when it comes to synesthetic art narratives, is Brazilian composer Jorge Antunes (1942-). 

Although also highly acclaimed by his peers, Antunes singular theory of Chromophonia is also not 

only original, but in itself a relevant contribution to the field, dealing with problems Whitney's theory 

do not touch, and offering much probably more radical harmonic openings.          

John Whitney's groundbreaking contributions to visual-music theory 

One of the first artists to formally reclaim the concept of visual music, American 

experimental film-maker John Whitney, Sr., also a pioneer of digital video, has an almost legendary 

status to this considerably young art field. Although his younger brother James' films may have 

established a striking standard of abstract-synesthetic-psychodelic sound and image synthesis ï to the 
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point that John may have himself declared that his own carefully developed methodology of work 

wasn't but a strategy to make James' films without the insane amount of artisanal work involved ï, 

the elder Whitney' efforts to formalize both theorethically and practically, through dedicated software 

development, his ideas towards the field have reached groundbreaking conceptual level, and achieved 

a unique ï if not unrivaled ï concept of "complementarity", based on the principles of his "digital 

harmony". It is thus interesting, 20 years after his death, to make a brief re-evaluation of John Whitney 

Sr.' legacy. Given the brief space of this paper, we'll consider here some aspects of his theoretical 

contributions, leaving an analysis of his amazing artworks as an enterprise to be undertaken a next 

time.    

I may be most probably uninformed of many amazing things that are being done now around 

the world, as the amount of works produced in the last decades in this field is probably impossible to 

fully inventory. Digital technology, for a number of reasons ï which are not solely technical ï came 

to fulfill a demand for technical tools able to the simultaneous crafting of images and sounds as none 

technique before has been able to (BASBAUM, 2002, 2013). Successful pre-digital attempts to bring 

together colors and sounds must be credited maybe to Wallace Rimington, Alexander Scriabin, 

Thomas Wilfred (PEACOCK, 1998), Oskar Fischinger and his Californian heirs, the Whitney 

brothers, John and James, and Jordan Belson (MORITZ, 1986), for example. Among those, John 

Whitney, Sr., is the one who has been able not only to produce artworks in a larger scope of formats, 

but also made theoretical attempts to share conceptual ideas that both evolved from practice as it 

emerged from them. The hypothesis I call differential harmony derives from the idea that progressions 

of ratio in visual as well as tonal (chordal) patterns of harmony lie at the heart of our perception of 

time as aesthetic structure. (WHITNEY, 1994:48). 

Driving from the perceptual theory of sound gestaltist Victor Zuckerkandl, Whitney sustains 

that our experience of time is not structured by patterns of rhythm in itself, but by the way harmonic 

movements of tension and release ï just like those developed in 400 year of tonal harmony:  

I observe that action between a dancer and the music or a conductors gestures 

demonstrate that the thrusting, driving ratios of harmony possess a visible 

component of resonant tension. Harmonic perception is an innate fact of life. 

(WHITNEY, 1994:48)   

 

Thus, the core belief at John Whitney poetics is that archetypical mathematical relations 

which evolved into chord forms in Western music could be expanded to the domain of image through 

the movements of pixels in computer screen, creating a digital harmony in which  

 

Audio, and now visual, progressions and transfigurations generate sometimes 
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striking resonant forces. These are the forces that form the headwaters of great rivers 

of emotional power that one enjoys with music. Without this structured ebb and flow 

of harmony, all else is merely drumming. Yet, drumming demands tuned drums 

(WHITNEY, 1994:49) 

 

Whitney claims for a synesthetic synthesis of sound and color as a step turned possible by 

the command over pixel movement in computer screen, which allows the composer to work ï through 

his own dedicated software ï in the simultaneous crafting of sound code (in his case, through MIDI 

commands, the technology available at the time) ï and pixel movement code, designing patterns of 

visual-music beauty unknown to his date. As a result, he can digress about his notion of sound and 

light work as painting on water, "The audiovisual duet of Complementarity". As I've noticed in 

previous work (BASBAUM, 2002:104-11), though seemingly plain, John Whitney's notion of 

"complementarity" must be recognized as groundbreaking concept in the field of visual music, 

considering that everything that has come before his works shall be understood as images 

superimposed over sounds ï as in the typical examples of Fischinger or Wilfred (MORITZ, 1986; 

PEACOCK, 1998) works. Or, in the case of Harry Smith's abstract films, sounds covering abstract 

images. Interestingly, Whitney's carefully designed and programmed system does not define any 

relation among colors and sounds, keeping the use of colour as an unformalized territory in his 

creative methodology. Also, one should notice that all mathematical relations between sound pitches 

that have allowed the fantastic development of Western music tonal harmony from the XVIII century 

on, owns to adjustments of pitches demanded by tempered tuning. By observing this, one should take 

in account that musical development in the whole pianoforte era cannot anymore reclaim an essential, 

absolutely Pythagorean mathematical relation to the physical nature of sound, but must concede that 

Western music is marked by cultural codes even beyond 12 tone scales. That is: to fully reach the 

absolute spiritual level reclaimed by Whitney, we should get back to modal music tunings and give 

up harmonic tonal modulation.   

Jorge Antunes: Synesthesia art pioneer and Chromophonia 

As we just mentioned, John Whitney has chosen not to establish a fixed relation of colors to 

his works. To find contemporary a theory of sounds and colors correspondences, we have to drive 

south. Quite on the other side of the Americas, another artist with synaesthetic claims has developed 

a carefully crafted theory of the relations between these domains of sensory experience. Not aware 

of the so called Californian "visual music" esoteric circuit, and probably not aware of the deeply 

synesthetic character of Olivier Messian experience of sound (see SAMUEL, 1986), Brazilian 

composer Jorge Antunes, departing from childhood experiences with painting and a passion for music 
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ï plus a passion for science and electronics ï has proposed an original theory about the relations 

between colors and sounds which has been practiced in several of his compositions. While his main 

creative territory has come to be music, in the formally opened and quite experiential and 

experimental cultural environment of the 1960s, Antunes was not only the very pioneer of Electronic 

Music in Brazil, but also a pioneer in installation art (KUBOTA, 2002). In fact, his installation 

Ambiente 1, which presented multisensory elements, designed to stimulate "all human senses" 

(ANTUNES, 1982) has been staged in Brazil prior to the nowadays well known Helio Oiticica's 

Penetr§veis ï artworks that gained worldwide recognition as opening directions for contemporary 

art. If it is certainly not the case of questioning the aesthetic power and the impact of Oiticica's 

installations and their relevance to contemporary debates on the transformative possibilities of 

aesthetic experience, it is also not the case to undervaluate the creative courage of the young Jorge 

Antunes to devise and present a kind of work of art never done before at this time, and which even 

couldn't have then a definite category to be included in and interpreted. Describing this work, Antunes 

has labeled it as "synesthetic", which was also unusual at the time. However, Antunes official career 

in the so called "visual arts" or "fine arts" field was resumed to this and other few works exhibited in 

those young-artist years, and his creative energy has been directed towards musical composition, a 

territory in which he's become one of the main avant-garde composers in Brazil (see ANTUNES, 

2002).  

   Nevertheless, Antunes synesthetic drives weren't left behind. Already in his formative 

years, he's developed his own pioneer Chromophonic theory, in which precise relations among colors 

and sounds are deduced from well defined criteria (ANTUNES, 2002). Departing from a description 

of acoustic properties of vibrating systems, Antunes notices well known particularities of octave 

relations in Western scales, in which a certain definite pitch, say, a C, is again named C when its 

original frequency is doubled. Thus, if you have an A=440hz, when you have a string vibrating at 

880hz, this sound, in our musical culture, will be named A again. This gives us a typical Western 

compositional scope that traditionally divides the range of frequencies from 16 to 20.000 hz in several 

chromatic scales of 12 semitones. Our whole musical tradition has been built over this chromatic 

material, submitted later, in the XVIII century to the so called "temperament", which liberated 

composers to freely change key registers and develop complex tonal ï and later atonal ï harmonic 

games. It is but an almost natural speculation that if we raise octaves above this sonic range, by 

doubling frequencies several times (42 times, to be exact) one will meet a different kind of sensible 

phenomena, perceivable through our eyes, which we call light. Over this octave relation, Antunes has 
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built his own Chromophonic system, supported by several findings which underline the original 

aspects of his proposition.                     

 

Figure 1. Original chromophonic pitch to color correspondences, with light frequencies (Hz): E = infra-red; 

F= infra-red; F#=red; G=red; G#=red; A= red-orange; A#=orange-yellow; B=greenish-yellow; C=green; 

C#=greenish-blue; D=blue; D#= violet-blue; E=blue-violet; F=violet; F#=ultraviolet; G=ultraviolet. These 

are the frequencies of the basic piano pitches (A1=440Hz), times 243 (or 244). Notice that this octave projection 

of frequencie values defines a precise octave cicle in the light spectrum. (ANTUNES, 1982: 29)  

 

       Needless to say, Antunes, who's a degree in Physics, is well aware of the differences between 

sound and colors as material phenomena. Sounds are mechanical waves; colors are at the same time 

wave and particle. Thus, the later ones cannot be simply turned into the former by lowering their 

frequencies, and vice-versa. This is not, however, what Antunes proposes. The relation he establishes 

does not take place in the material phenomena of sound and light, but in psychology of its human 

reception. By taking in account the resonance provoked through sympathetic vibrations ï the same 

which make related harmonic strings vibrate spontaneously in a pianoforte, especially when you 

liberate them to vibrate through the use of footpedal (see, for example, SCHOENBERG, 1983) ï, 

Antunes suggests that optical and acoustic nerves may resonate one with the other, so that pitched 

sounds give rise to color sensations akin by an octave relation. Newton had noticed, two centuries 

before (BASBAUM, 2002), that such octave relations would project a precise octave in the light 

spectrum, from C to B. By making his own tables, Antunes finds a similar range, except that the lower 

color in visible spectrum, red, corresponds, by mathematical octave transposition, to F#, his own 

range coming higher until F, violet. 
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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 Sounds (A1=427Hz): 

G=dark-red; G#=red; A=red-orange; A#=orange; B=yellow; C=greenish-yellow; C#=green; D=blue-green; 

D#=blue; E=violet-blue; F=violet; F#=violet-blue. (ANTUNES, 1982:15) 

 

         As I have noticed before (BASBAUM, 2002), several composers have proposed their own 

tables of correspondences before Chromophonia. In his own book, Antunes shows several tables 

proposed by well known composers, such as Rimsky-Korsakov (ANTUNES, 1982), a master of 

colorful orchestration. To support the claim that his own table of relations, derived through 

mathematical calculation, reaches a more essential level, Antunes offers two surprising findings. The 

first of them is the comparison between his table and a table of correspondences between colors and 

sounds presented in private esoteric papers of the Rosacrucis Order. The Rosacrucis table (fig.2), 

which present their correspondences as spiritual secret knowledge of vibrational aspects of universe 

ï with an assurance typical of esoteric sects ï is, in fact, strikingly similar to Antunes, with small a 

difference that can be blamed to a different tuning of A (327hz). It must be recognized that, Antunes, 

moved by a spirit of scientific inquiry, somehow touched unexpected spiritual and religious grounds.  

However, besides spiritual aspects which can be ï as we have noticed in several writings (for 

example, BASBAUM, 2013; or BARBOSA, 2007) ï a recurring trace of most synesthetic poetics,   

Antunes most amazing finding ï his favorite (as confirmed by himself in recent email exchange) ï is 

the striking similarity among the 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 part in tests 

and selection of amateur singers, know, we are used to find individuals who confuse 

the sounds that constitute a perfect 5th (é). This lack of hability to distinguish 

between, say, a C and its perfect 5th, a G, has an analogy in visual perception: Some 
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daltonians are unable to distinguish red from green. Well [in the proposed table], G 

corresponds to red, and to C corresponds green (ANTUNES, 1982:30).  

If it can be said that pitches are directly proportional to brightness, and inversely proportional 

to volume (in spatial terms) (see MARKS: 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 

another domain of common ground for both modalities.  

Antunes Chromophonia establishes a fixed ground of relations between colors and sounds ï 

one that has, as we've noticed, spiritual consequences implying some kind of absoluteness in their 

correspondences ï but this is also, somehow, contradictory with ever changing demands of evolving 

avant-garde music possibilities, in terms of aesthetic development. On the other hand, his theory, 

crafted in a post-cagean era of contemporary music, offer ground for endless plastic dealings with the 

so-called post-tonal and post-electronic musical harmonic possibilies, as his compositional work has 

been demonstrating so many times.   

Conclusion 

           Representatives of different schools of art, in the North and South America, John Whitney 

Sr., and Jorge Antunes have managed to produce both artworks and theories which offer relevant and 

inspirational material for artists dealing with the still maturing field of visual music. In fact, both 

conceptions have played a key role in the definitions of my own Chromossonia (BASBAUM, 1996, 

2002), which aims both the chromatic command offered by Jorge Antunes Chromophonic theory (on 

which it was initially inspired), and the non-hierarchical properties presented by John Whitney's 

Digital Harmony ï overall, his notion of complementarity.  

           As we have noticed, those great artists do not escape, however, the unavoidable contradictions 

embedded in any formal system (including mine, that's for sure): while it seems to me difficult to 

reconcile a radical avant-garde position, like the one advanced by Antunes in most of his work, with 

absolute correspondences derived from spiritual levels ï that is: the notion of evolutionary aesthetics 

claimed by avant-garde composition does not sound to completely comfortable, though not excludent, 

with immutable aethernal veritatis ï, it also raised questions concerning Whitney's harmonic 

conception, and its presuppositions, of natural beauty harmonical relation. After all, one of the 

greatest achievements of avant-garde art, in general, and in all its forms, has been an ever changing 

notion of the possibilities of beauty.  

         This said, and post to debate, one certainly has to acknowledge the amazing creative power 
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and energy, the dedication and inspiring legacy those two amazing artist have given to artists who are 

now working with the new challenges of visual-music creation.  
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Abstract 
We, as a collaboration of scientists and artists, have built a visual and sonic representation 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 with musical 

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 model in real time as a form of multimodal data dramatisation. 
Keyworks 
Sonification, Data Visualization, Visual Music, Max/MSP, Unity  

 

Introduction 14 

Partnerships between artist and scientist allow for creative forms of collaboration that can 

push both scientific 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 dataset that consisted 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 fMRI data collected by one of us (Gagan Wig) as part of the work of the UTDallas 

Cognitive Neuroimaging Lab.15  

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 sonification of the 441 highly connected areas of 

the brain (in the case of the visualization, the width of the edges).  

                                                           
14 Collaborators: Sruthi Ayloo; Micaela Chan; Scot 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/cnl/ accessed march 7 2015. 

mailto:andrew.blanton@sjsu.edu
http://vitallongevity.utdallas.edu/cnl/
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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 Control16 different 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 in 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. 

 

 

 

Design and Usage 

The system was 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 sent via xlr cable into 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 CNMAT17 analyzer~ 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 consisting 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 architecture is the real time rendering 

                                                           
16 http://opensoundcontrol.org/ accessed March 7 2015 

17 http://cnmat.berkeley.edu/downloads accessed April 24 2015 

http://opensoundcontrol.org/
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
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in OpenGL18. 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 advantage of 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 web server. By doing 

so we could leverage the strength of node with large scale distribution while using the same overall 

design and architecture. At the same time webGl19 presents it is own bottlenecks and that component 

can be replaced with the Unity game engine with ease with it is advanced rendering abilities because 

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

http://threejs-app.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 Bell Labs in the 60ôs and 70ôs20 and with the work of 

artist such as James Whitney21, the question emerges, what are the components of a successful art 

and science collaboration? How do separate practitioners collaborate while furthering each of their 

own research? Phill Mortin and Dan Sandinôs image processing units22 also played a role in both the 

conceptual development as well as the technical development of the work. How is information shared 

and disseminated after it is creation? Other contemporary artist were looked at as well including the 

work of Noisefold23 in their sound extraction techniques form visual information, Ryoji Ikeda24 in his 

visual and sonic representation of data, Semiconductor25 in their blending of art and science amongst 

others working with visual music as a contemporary practice as well as Chris Chaffeeôs Brain 

Stethoscope26 in the sonification of fMri data. The brain in particular is exquisitely complex and of 

                                                           
18 https://www.opengl.org/ accessed April 24 2015 
19 https://developer.mozilla.org/en-US/docs/Web/WebGL accessed April 24 2015 
20http://www.ieeeghn.org/wiki/index.php/Archives:Bell_Labs_%26_The_Origins_of_the_Multimedia_Artist accessed 

March 7 2015 
21 William Moritz on James Whitney's Yantra and Lapis http://www.centerforvisualmusic.org/WMyantra.htm accessed 

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.com/ April 24 2015 
24 http://press.web.cern.ch/press-releases/2014/01/japanese-artist-ryoji-ikeda-wins-third-prix-ars-electronica-collide-

cern April 24 2015 
25 http://semiconductorfilms.com/ April 24 2015 
26 http://news.stanford.edu/news/2013/september/seizure-music-research-092413.html April 24 2015 

http://threejs-app.herokuapp.com/
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
http://www.ieeeghn.org/wiki/index.php/Archives:Bell_Labs_%26_The_Origins_of_the_Multimedia_Artist
http://www.centerforvisualmusic.org/WMyantra.htm
https://www.moma.org/momaorg/shared/pdfs/docs/press_archives/5958/releases/MOMA_1982_0014_14.pdf?2010
http://noisefold.com/
http://noisefold.com/
http://press.web.cern.ch/press-releases/2014/01/japanese-artist-ryoji-ikeda-wins-third-prix-ars-electronica-collide-cern
http://press.web.cern.ch/press-releases/2014/01/japanese-artist-ryoji-ikeda-wins-third-prix-ars-electronica-collide-cern
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
http://semiconductorfilms.com/
http://semiconductorfilms.com/
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba
https://github.com/hagish/kalimba



































































































































































































