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Abstract

This dissertation examines the artistic and technological processes behind designing and imple-
menting TransMit, a culturally situated programming language for live video. I also developed an
Ecology of Performing Bodies as part of this research-creation project. This open taxonomy maps
the relations between digital artworks’ bodies, agents, and technologies —explicitly drawing from
digital media art practices and performing art practices. Simultaneously, I created two projects to
test TransMit: encarnadas (f.) embodiments, a dance-performance piece, and afrontaciones (f.)
copings, a digital mixed-media installation.

The dissertation combines personal struggles, academic journeys, and artistic explorations, re-
flecting on the socio-cultural experiences that informed this doctoral project. It aims to share tech-
nological and creative processes that could be extrapolated to other research-creation fields and
projects. It also looks to normalize the fusion of personal narratives with academic and theoretical
discourses, fostering a richer understanding of relational processes and shifting the focus from rigid
final objectives to collaborative and dynamic explorations.

The dissertation starts by delving into the doctoral project’s theoretical framework, exploring
and analyzing various taxonomies and classifications and presenting an Ecology of Performing
Bodies. This self-designed taxonomy integrates various artistic domains to understand complex
relationships within artworks. This taxonomy is later used to analyze the two artistic works I
created for this project, dissecting and analyzing them in the two last chapters. The encarnadas (f.)
embodiments chapter explores this dance performance project that challenges traditional feminine

bodily representation through movement and breathing. The afrontaciones (f.) copings. Narrativas

il



de la Memoria y la Violencia del habitar chapter explores this digital mixed-media installation
and an auto-ethnographic storytelling project focusing on the complex layers of inhabiting a city
crossed by violence.

TransMit ties together the theories and practices above. TransMit is a programming language
for Live Video Performance. The second chapter focuses on this tool, exploring the artistic expe-
riences connected to Live coding and Electronic Literature that influenced TransMit, as well as the

technical approaches I followed to design it and implement it.
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Introduction

This dissertation examines the conceptual, artistic and technological processes behind designing
and implementinglransMit, a programming language for live video with a culturally situated
syntax. As part of this research-creation project, | also developed&dbigy of Performing
Bodies an open taxonomy that maps the relations between digital artworks' bodies, agents, and
technologies —speci cally drawing from digital media art practices and performing art practices.
Simultaneously, | created two projects to t&@sinsMit encarnadas (f.) embodiments dance-
performance piece, arafrontaciones (f.) copingsa digital mixed-media installation.

This dissertation draws from Sergei Eisenstein's ideas abouhtmtage-imagewhich results
from cultural intersections that occur when different images gather together in the space/time of the
Film [Eisenstein, 1959]. Thenontage-imagés the product of complex connections; each image
used has its cultural histories that, when brought together, create a different and unique cultural
assemblage. Similarly, by combining different artistic elds and sub-genres linked to digital me-
dia art practices (experimental Im, digital mixed media, and electronic literature) and performing
art practices (cyborg and virtual theatre, live coding, VJ/DJ sets), this dissertation looks to create
and share cultural assemblages enriched by the multiple histories, artistic questions, and techno-
logical developments linked to these practices. This dissertation doesn't look to provide exhaus-
tive answers but to share technological and creative processes that could be extrapolated to other
research-creation elds and projects.

Finally, in this dissertation, | combine personal accounts —from struggles and explorations in

the last six years— with academic, artistic, and technological frameworks. With this, | re ect on the



socio-cultural experiences that informed this doctoral project. In this sense, | am a Latinx-Mexican
womxn who migrated to Canada to pursue this doctoral project. | see myself as an immigrant, now
a permanent resident, looking for my place within this geographical socio-cultural and political
space, making sense of my background and combining the new experiences and interchanges with

local artists and scholars.

0.1 Description of Chapters

0.1.1 Chapter 1, Ecology of Performing Bodies

This chapter delves into this doctoral project's theoretical framework, grounded in digital media
art practices and performing art practices. In the rst section, | explored and analyzed various tax-
onomies and classi cations that use exible approaches, moving away from rigid art categories
and focusing on broader behaviours and connections [Daniels and Naumann, 2015, Ellestrom,
2010, Bay-Cheng et al., 2015]. The examples explored are Luisa Rftaisiples, Possibili-

ties and Qualities of Digital MedigRibas, 2014, Ribas, 2013, Ribas, 2012], Lars Ellestrdrolsr
Modalities of MedigEllestrom, 2010], Sara Bay-Chenglsaxonomy of DistortionfBay-Cheng,

2015], and David Z. Saltz¥axonomy of Performer-Media Interactiof&altz, 2015].

The second section of the chapter presentEewslogy of Performing Bodies self-designed
taxonomy that integrates various artistic domains to understand complex relationships within art-
works. This taxonomy takes the shape of a mind map and is conceptualized as a mutable ecology.
It views artworks as assemblages of three core bodies that perform together: the Sonic Body, the
Visual Body, and the Virtual Body. Virtual Bodies include Arti cial and Physical bodies, exploring
notions of presence, co-presence, and telepresence [Féral, 2012, Giannachi et al., 2012, Auslander,
2008, Heidegger, 2001].

Inspired by cyborg theatre, the ecology aims to challenge the dynamics of virtual bodies in terms
of representation, interaction, and agency. It does this by including Jennifer Parker-Sta@yick's

borg Theatre TaxonomjParker-Starbuck, 2014, Parker-Starbuck, 2015], which maps the correla-



tions between organic/human and non-organic/human bodies and technologies in digital (perfor-
mative) artworks.

The chapter systematically explores this ecology, using it to analyze diverse published artworks,
includingGranular Synthesiby Kurt Hentschlager and Ulf Langheinridigr this Landby Jackson
2bears and January Marie Rogeksre V.3by Interspeci cs andAnatomies of Intelligence & the

Concept of Aesthesiyy Joana Chicau and Jonathan Reus.

0.1.2 Chapter 2. TransMit, A Programming Language for Live Video Perfor-

mance

Chapter 2 delves into my artistic experiences and technical approaches to designing and imple-
mentingTransMit a programming language for live video. The rst half of the chapter focuses on
the creative and technological frameworks, discussing the technological inquiries and processes |
followed to design and implemeiitansMit

Additionally, it gives an overview of the importance of two artistic practices, Live coding and
Electronic Literature, that in uenced this doctoral project. It also describes the iterative processes
| used to design and implement this tool, which included the creation of two artistic projects:
encarnadas (f.) embodimer(dance performance) aradrontaciones (f.) coping&igital mixed-
media installation).

The second part of this chapter discusses how these projects in uenced the visual design and
implementation offransMit This encompasses incorporating TV-related terminology into its syn-
tax and using a library for dynamic manipulation of 3-dimensional objects. | examine, in detail,
TransMits lexicon, syntax, and semantics using coding examples, going through its artistic and

cultural implications and in uences.



0.1.3 Chapter 3. encarnadas (f.) embodiments [Performance + Screen Dance
Project]

Chapter 3 exploresncarnadas (f.) embodimentsdance performance project created with dancer
Angela Josephine and tligarth Wind and Choimembers Babette de Jong, Teresa Caterini, and
Bailey Duff. Rooted in live improvisation, the project challenges traditional feminine bodily rep-
resentation through movement and breathing. This project artistically draws from ASMR social
media videos to create a hyper-focused experience of socially "unwanted' skin (wrinkles, fat, and
cellulitis) and voice textures (whinings, breathings, blurps, grasps, whispers, etc.).

The chapter starts with the project's artistic framework. It highlights and exempli es the in u-
ence of other artists, such as Colombian artist-performer Nadia Granados, Brazilian DJ-performer
@KEBRA (Jenny Granado), @chakalanius666 by Chakala (dopamine), and Tim Hawkinson's
Blindspot (Fat Head). The chapter also expands on previous experiences with deconstructed video
and vocal-sound experimentations.

The chapter examines the processes used to create audio and video materials for this project,
such as audio-visual assemblages and rehearsals, culminating in a performance at Factory Media
Centre - Evil Empire on October 5th, 2023. The chapter discusses the in uerexecafnadas
(f.) embodimentsn TransMits functions and visual behaviours and vice versa, showcasing how
TransMit was used to create the live video projection. Finally, | useEaglogy of Performing
Bodiesto dissect and analyze the bodies and agents in this performance project, examining their

conceptual and artistic connections and behaviours.

0.1.4 Chapter 4. afrontaciones (f.) copings. Narrativas de la Memoria y la

Violencia del habitar [Digital Mixed-Media Installation]

Chapter 4 exploresfrontaciones (f.) copingsa digital mixed-media installation and an auto-
ethnographic storytelling project that focuses on the complex layers of inhabiting a city impacted by

violence. This project used testimonies from people living in my hometown, Uruapan, Michoacan,



Mexico.

The chapter begins by providing the socio-political context of my hometown and surrounding
areas in Michoacan State, which are linked to drug cartels, the avocado industry, the military, and
harsh federal and local responses. | combine personal accounts with academic work by scholars
exploring the multiple ways of coping with everyday violence due to state oppression and cartels
[Gatti, 2011, Mac Gregor, 2009, Segato, 2003].

The chapter describes the various materials | created in connection with this project, including
a self-testimony in the form of an autobiographical video, an audio diary, hand-made fonts, video
and audio recorded testimonies, transcripts, mixed-media collage compositions, scans, and multiple
video documentation. It delves into the details behind creating a series of digital mixed-media
collages usingransMitwith mixed hand-made fonts (to visualize the syntax), digitalized physical
materials, video documentation, and testimonies.

Finally, the chapter dissects the opening event of this project's exhibition at Factory Media
Centre—Evil Empire on October 5th, 2023. | use fgology of Performing Bodie® analyze
the coexistence of the above materials within the space-time of the installation, highlighting how
different physical and electronic devices can impact and modify the materials and the testimonies
behind them. Additionally, | explore how the exhibition space served as a mediator between differ-
ent types of existences (despite geographical dislocation), highlighting the connecting points found

through shared memories.



Chapter 1

Ecology of Performing Bodies

1.1 Introduction

In the introductory section of this document, | mention digital media art practices (experimental
Im, digital mixed media, and electronic literature) and performing art practices (cyborg and virtual
theatre, live coding, VJ/DJ sets) to set the foundational artistic and theoretical framework. Eisen-
stein's metaphor of thenontage-imagéelped illustrate how conceptual and technological agents
highlighted in these practices can be combined to create more complex cultural, technological, and
artistic assemblages.

This framework sets the stage for my current doctoral project, which includes a self-designed
taxonomy (or “ecology”). This taxonomy tracks the relationships between human and technolog-
ical bodies within artistic projects. Speci cally, it maps the dynamic roles and interactions of the
elements artists employ when working on Digital Media and Performing Media Projects. These
mapped interactions informed the design of a programming language (Chapter 2) and the develop-
ment of two artistic projects, a collaborative performance piece with a dancer (Chapter 3) and an
installation project (Chapter 4).

The present chapter showcases alternative and exible approaches to taxonomic systems in

the arts, emphasizing behaviours and connections rather than rigid categorizations. Drawing from



examples, discussions, and my artistic experiences over the past six years, | will delve into the
"Ecology of Performing Bodies" an ecosystem characterized by shifting identities and intercon-

nections among performing bodies.

1.2 On Taxonomies

Taxonomies are often used to classify subjects, objects, and behaviours strictly and hierarchically
—e.g. the taxonomy of living organisms in biology [The-Britannica-Dictionary, nda]. These clas-

si cations are shaped by the speci ¢ perspectives and logic of the elds of knowledge that create
them, aiming to rigidly assign roles and xed positions. An example of rigid identities and hi-
erarchical structures is Aristotle's elements of drama: plot, characters, thought, diction, music,
and spectacle [Bay-Cheng et al., 2015]. This categorization is useful for analyzing traditional ap-
proaches to storytelling. Still, it falls short when bringing more intricate storytelling projects that
work with non-linear structures —e.g. software cinema— or generative storytelling —e.g. elec-
tronic literature. In parallel, other theatre practices challenged these rigid categories, recognizing
that art elds and their boundaries are more uid. The rise of more multi-media practices (beyond
theatre) started to embrace the complexity of joining various knowledge practices and art elds,
each one with its theories, technologies, and histories, expanding our understanding of artistic cre-
ation and experience [Daniels and Naumann, 2015, Ellestrém, 2010]. The resulting taxonomies
do not strive for exhaustive completeness but form alliances that can enrich the understanding and

analysis of artworks [Bay-Cheng et al., 2015].

Figure 1.1: Visual Representation (created by Jessica Rodriguez) Bfitieples, Possibilities and Qualities of Digital Mediy Luisa Ribas



An example of the above is Luisa Riba’s listifinciples, Possibilities and Qualities of Digital
Media(Fig.1.1), which identi es media behaviours that can be applied outside the eld of art to all
digital communications [Ribas, 2014, Ribas, 2013, Ribas, 2012]. The list focuses on how digital

information can be easily modi ed and transformed. Here are some key ideas:

» Transmutabilityrefers to the characteristic of digital (raw and abstract) information mate-
rialized into multiple outputs —e.g., whether data can be translated into sound frequencies

(Soni cation) or a colour range\(isualizatior).

» Performativity focuses on how digital systems run, highlighting the constant feedback loops

of information being transformedsenerativity and automatically generated.

» Ribas explores how digital systems function inside d&r{amics of Work-as-Systgnan-

alyzing computational processd&rgcessuality and user-interface interactiorBrocedural

Expression

Procedural Expressioexplores user-system interactions that act and in uence each other to
create audio-visual outcomes with uid dynamics between users and systems. In this context, users
"reveal" audio-visual experiences while tharface(the layer that allows interactions) reacts to

users' inputs with different degrees of predictability.

Figure 1.2: Visual Representation (created by Jessica A. Rodriguez) of Elle$imanodalities of media

A second example is Lars Ellestrém [Ellestrom, 2010], who maps the relations between the
materialities embedded in an artwork. For him, we must “determine to what extent certain qualities

belong to the material aspects of a medium and to what extent they are part of perception” (p.15).
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In other words, to analyze the artwork, we must dissect how materials physically behave and our

perception of them. With this in mind, Ellestrom identi &sur Modalities of MedigFig.1.2):

The material modalityanalyzes perceptions through three modes: human bodies (e.g. per-

formers), non-human bodies (e.g. speakers) and material manifestations (e.g. sound waves).

The sensorial modalitfocuses on human bodies, speci cally on the physiological and psy-
chological effects of “perceiving”; it has three levels: sense data (how we perceive materials),

receptors (nerve/organic impulses), and sensations (effects and stimulations).

The spatiotemporal modalityranslates the interaction of sense data and feelings into con-

ceptions of time and space, helping the audience ground the events of an artwork.

The semiotic modalityituates the perception within speci ¢ social and cultural conceptions

and understandings, making sense of the conjunction of symbols in the artwork.

Ellestrom's taxonomy explores materiality, perception, time, and cultural context within art-
works that can be applied to interactive and performative work beyond speci ¢ art practices. In the
same line of thought, the authors of “Performance and Media. Taxonomies for a Changing Field”
[Bay-Cheng et al., 2015] propose creating taxonomic systems that can map the behaviours in the
performance space. Rather than exhaustive taxonomies, the authors develop diagrams of relations
with movable and open-ended categories. The book offers a set of taxonomies with traced spe-
ci ¢ cultural knowledge meant to be used in conjunction —or as a taxonomic assemblage. The

following are two examples from this book.

Figure 1.3: Visual Representation (created by Jessica A. Rodriguez) of Milgram and Kishimo's
Material-Mediated Performance Spectrumith added dimensions by Sara Bay-Cheng



Sara Bay-Cheng'$axonomy of DistortionBay-Cheng, 2015], rooted in “Mixed-Reality Per-
formance,” views space and time asatinuum—a dynamic process where boundaries between
art practices blur. Within thisontinuum trajectories emerge as artworks traverse cultural spaces.
Bay-Cheng's work connects to Milgram and Kishimd4aterial-Mediated Performance Spec-
trum [Milgram and Kishino, 1994], which traces materialities along tostinuum On one end
(Fig.1.3) liesmaterial spacegphysical, real-life), while the other end represemsdiated space

(digital, virtual).

Figure 1.4: Visual Representation (created by Jessica A. Rodriguez) of Bay-Chargisomy of Distortions

Sara Bay-Cheng expanded Milgram and Kishino's Spectrum, introducing two dimensimoes:
andbodies(Fig.1.4). Thetimedimension tracks the movement betwdieear time—a narrative
that grows and has an arc in traditional terms—tediated time—multiple timelines and jumps in
time. Thebodiesdimension tracks the movement frgohysical(real-humanodiesto mediated
bodies(virtual, cyborg bodies, arti cial intelligence, avatars, and technological hybrids).
Bay-Cheng also considensaterial spacess physical and tangible environments, wimledi-
ated spaceare representational ones born from immaterial media. Additionally, she examines the
level of mutatiorwithin each dimension or the transitions from unmediated materiality ("pure/nat-

ural") to entirely mediated perceptions in virtual/digital environments.

Figure 1.5: Visual Representation (created by Jessica A. Rodriguez) of Salktwaomy of Performer-Media Interactions

10



In the Taxonomy of Performer-Media Interactio(Sig.1.5), Saltz examines how performers
engage with media objects in performance and theatre practices [Saltz, 2015]. Additionally, Saltz's
taxonomy illuminates the dynamic interplay between performers and media objects across diverse

time and space con gurations. These are some of the critical dimensions of this taxonomy:

* It has two points of viewCharacter PerspectivandPerformer Perspectiveand three main

variables or dimension®ramatic function TimeandSpace

» The Dramatic functiondeals with the performative, imaginative, technical and mechanical

interactions and the position of the character and the performer in the narrative arc.

» TimeandSpacedeal with theHere & Now, There & Now, There & TheandVirtual & Now.
They all re ect on "presence" in different time/space con gurations: real-presence/with-
audience performances, telematic/synchronous performances, asynchronous performances,

and purely virtual experiences.

The above authors exemplify how artistic elds and theories can be combined to create open
taxonomic systems. Riba's classi cation focuses on algorithmic/digital systems and the possible
ways the constant ux of data produces audio-visual behaviours. Ellestrom provides classi cations
that explore how media artworks are produced and perceived —from physical to purely conceptual
and cultural. Bay-Cheng and Saltz exemplify non-exhaustive taxonomic systems, re ecting on
how space and time affect relationships between performers and other human bodies as part of the
artwork assemblage.

Finally and most importantly, in the introduction to “Performance and Media. Taxonomies
for a Changing Field” [Bay-Cheng et al., 2015], the authors invite artists to create taxonomies
that are not focused on hierarchical classi cations but visualize/trace relationships. With this in
mind, | combined this framework with my academic, creative, and personal experience to design
an Ecology of Performing Bodiesn the next section, | will analyze and exemplify the concepts |

use for thisecology
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1.3 Ecology of Performing Bodies

This Ecology of Performing Bodied-ig.1.6) dissects, traces, visualizes, and analyzes the interac-
tions between human and technological bodies within artworks. It draws from diverse art practices,
including Virtual and Cyborg Theatre, Live and Telematic Performance, Experimental Video, In-
stallation, Multimedia, New Media Practices, and sub-genres like Live Coding and Electronic Lit-
erature. | chose a series of artworks exemplifying Baslogyto dissect the relations between its
central assemblages.

This dissertation de nes the 'artwork' asraontage-imag¢Eisenstein, 1959], a multi-layered
product blending cultural, technological, organic, and virtual agents or ecology of bodies that per-
form together. | identify three core bodies as interconnected central assemlSagesBodies
Visual Bodies andVirtual Bodies From here, | trace information from performers, users, algo-
rithmic systems, technological systems, avatars, and interfaces, analyzing the dynamics of virtual
bodies in terms of representation, presence, interaction, and agency.

The present concepts, relations, and behaviours re ect my current practice as a womxn media
artist working with live coding, electronic literature, auto-ethnographic storytelling, installation,
and dance performance. With the new possibilities resulting fronBtaogyand inspired by the
artworks that help me exemplify it, | created two artistic projects that | will further explore and

analyze in Chapters 3 and 4.

1.3.1 Visual Bodies - Sonic Bodies - Audio-Visual Bodies

Sonic bodiedgnclude sonically (audible, hearing sense) perceived images —dispersed through
speakers, musical instruments and vocsdisual bodiesencompass visually perceived (seen, sight
sense) images —experienced through projectors, screens and physical éhjdiisvisual bodies

are interrelated entities of bothsual and sonic bodies These complex products of perception
combine modes, concepts, and sociocultural understandings. This section delves into how these

bodies interact through intricate structures, exploring technical and symbolic connections between
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sonicandvisual bodiesIn other words, this ecology identi es audio-visual relations at a technical

level (source/output relationsand a conceptual levet@mpositional relation} (Fig.1.6).

Figure 1.6: Visual Bodies - Sonic Bodies - Audio-Visual Bodies

Technical dependencies: source/output relations (technical —on the system)

Connected to Riba's “visualization, soni cation, and transmutability principles” [Ribas, 2012],
Technical dependencies: source/output relatiotrace howsource informatiortransforms into
audio-visual outputsDigital and mechanical technological gadgets and software use discrete data
as raw material that translates into different modes of perception. In this ecologytthg modes

arevisual sonig and/oraudio-visual considering the following scenarios (Fig.1.7).

Figure 1.7: Technical dependencies between Audio-Visual Bodies
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1. Sound Reactive Visualsvisualization of sonic data. Information frosonic bodiegsource
info) transforms visual event®o(tputinfo) —e.g. size, colour, movement, brightness—

producingvisual bodiesn motion (constantly changing).

2. Visual Reactive Soundssoni cation of visual data. Information fromisual bodiegsource
info) transforms sonic event®\jtputinfo) —e.g. gain, frequency, panning— producing

sonic bodiesn motion.

3. Audio-Visual feedback loopshi-directional trans-codi cation. Botkisualandsonic bodies
function assourcesandoutputs Although not that common, this type of assemblage creates
an interrelation between visual and sonic information, constantly feeding and transforming

each other.

4. No audio-visual technical dependencie3his option considers artworks without technical

connections betweesource-outpuinformation.

Compositional relations (conceptual —on the author and the audience)

Connected to Ellestrom's ideas on human and cultural perception [Ellestrom, 2010] and drawing
from Chion's concept oSynchresis—understood as the mental fusion of seeing and hearing—
[Chion, 2011],compositional relationsfollow symbolic connectionécultural connections) and
perceived dependenci€physiological perception) of audio-visual events (Fig.1.8). For exam-
ple, asymbolic connectiowould be having a high pitch sound play alongside a brighter (yellow)
colour, where there is a cultural relation between both ranges of sound-colour [Sun et al., 2018]. In
the same example,@erceived dependeneyould be when audiences notice that the high-pitched

sound's volume controls the opacity of the bright (yellow) colour.
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Figure 1.8: Compositional relations between Audio-Visual Bodies

1. Level of Socio-Cultural Relations Audio-visual bodiegontain culturally situated assem-
blages of images planned by the authors and perceived by the audiendevédlha& socio-
cultural relationsanalyzes audio-visual encounters, identifying how sonic and visual images
are artistically and thematically connected to their counterparts, complesisg moreco-

herent cultural discourses.

2. Level of Perceived DependencyAudio-visual bodiegontain technological or structural
planned encounters; this level identi es the perceived connections bet8@&nand Vi-
sual behavioursas a response to each other. | must note that we experience audio-visual
encounters through our physiological human senses. With this in mind, even if the author(s)
creates a highly technological audio-visual reactive piece, the audience may not experience
audio-visual connections, resultinglow levels of perceived dependen8pontrarily, an art-
work with no audio-visual technical dependencraay be experienced by the audience with

high levels of perceived dependency

Example: Granular Synthesis

Kurt Hentschlager and UIf Langheinrich createchachine for granular audio-visual synthe §is
performance settings. Granular synthesis is a process that technically divides sound into grains

(small information units) and then re-constructs it at a micro-time scale.GlFanular Synthe-

15



sis, the authors use U-Matic players (an analogue recording videocassette) in which both visuals
(a face) and sound (voice) have the same source: a human model (hidden from the audience).
The performance is the visualization-projection of the human model through the Iters of this
recording/playing device, creating an audio-visual experience with robotic and erratic head and
face movements and deconstructed voice textures. The audience experiences audio-visual images
that are constantly rearranged through techniques such as time-lapse, slow motion, real-time video
scratching, enlargement, ampli cation, dissolution, juxtaposition, and repetition. The piece aims

to produce a process of de- and re-contextualization of the human face to create a robotic self.
This organic element is portrayed through a hyper-technological view in which time ows in many
directions.

This sound-image generator/machine breaks traditional video editing techniques by including
connections to sound synthesis, speci cally sampling, looping, layering and polyrhythmic textures.
The grain's rearrangement metaphor is inherited from sound art, which works with bits of informa-
tion instead of time content. With this in mind, teeurce-material of the piece is both organic
and audio-visual. Organic because it uses a human model as the input source material that is then
de- and re-constructed. Audio-visual because it translates sonic and visual metaphors that affect
and transform each other in &udio-Visual Feedback Loop All audio-visual materials/textures
are processed and separated into t®ahnical outputs screens agisual outputs and speakers as
sonic outputs

This specialized treatment poses some dif culties for the audience, speci cally because au-
dio and visuals are perceived differently. In a review madeMotion Control MODELL 5 (aka
MODEL 5)(1994-19963, the author [Flos, nd] notes that "the density of events in sound process-
ing is much higher than in image processing (the de nition on the sound level is higher than the
video de nition)” [para.2]. In other words, the perception between audio and visuals is broken;
the audience perceives them as separate entities. Furthermoteye¢hef dependencyhat the

audience experiencessemehow low independently from their highly technological connections,

For reference, go tbttps://granularsynthesis.info
2For reference, go tbttps://granularsynthesis.info/MODELL-5
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since humans perceive sound and visuals at different times. Additionally, perception is easily af-
fected by variations in the physical space —such as the position of particular audience members

concerning the screens and the speakers, among other things.

1.3.2 Virtual Bodies

While audio-visual bodiesontemplate information purely connected to visual and sonic phenom-
ena,virtual bodiesexplore the inclusion of “other kinds of data”: user inputs, algorithms, time
structures, etc. In other wordgirtual bodiesrefer to the technological/human assemblages that
are part of the artwork, either embedded within it —in f#ystem— or external to it —connected
to thesurface(Fig.1.9). Drawing from Virtual and Cyborg Theatre, this ecology understands the
space(s) of the artwork as laboratories: spaces of confrontation and recon guration battween
cial bodiesandphysical bodiegParker-Starbuck, 2014, Parker-Starbuck, 2015].

Arti cial bodies contemplate technological, non-organic, digital, and electrical bodies that in-
habit theartwork’'s ecology They exist not physically but virtually (abstractly), guidiagdio-
visual bodies Arti cial bodies include raw information (external data sets}jme/information
structures(scores, performance timelines, schemafgprithmically designed systen(arti cial
intelligence, avatars, libraries), aetectronic machine systems

Physical bodiesre human, organic, non-organic, and technological bodies that interact with or
enable the artwork's surface. In this contesdyfacerefers to a liminal space that connects virtual
and physical bodies. It is a space of interactions and exchanges through a shifting architecture
[Giannachi, 2004], between sensorial events and hidden abstractions [Ribas, 2011]. The physical
bodies interacting with the surface encompeasabler technologyscreens, machines, speakers,
etc.), performers andaudience(viewers without direct interactions and users with direct interac-

tions).
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Connections between Arti cial Bodies and Physical Bodies

The systemresponds to theirtual: the elements involved in the production and experience of
the artwork that are not visible but present in an abstract/non-physical form (Fig.1.9); we only
experience their traces in the form of audio-visual interactions. Luisa Ribas explains that the system
is an aesthetic artifact that generates speci ¢ behaviours [Ribas, 2014]. Furthermore, the system is
an enabler of technology andratual bodythat imprints distinctive aesthetics.

On the other hand, thsurfaceworks as the in-between space linking thestem(the non-
physical) with thephysicaland tangible. This idea furfacedraws from Ribas [Ribas, 2011],
which explains it as the sensorial interface that enables sound-image correspondences. For her, the
surface is the connection between hidden structural layers —or algorithms— with upper interactive
layers —directed to users and creating audio-visual interactions. From a parallel perspective, Gian-
nachi analyses similar ideas through bypersurfacgGiannachi, 2004]. For her, tHe/persurface
is a meta-dimension, a simulation for interactions in constant change. Giannachi further explains
that performance spaces have liquid architectures, sbypersurfacemediates the interactions

between physical performers and virtual arrangements in motion.

Figure 1.9: Virtual Bodies

For my ecology the surface (Fig.1.9) is the in-between, connecting abstract information (or-

ganic/inorganic logics and behaviours) with touchable technological gadgets that can play sound
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(e.q., speakers), visualize images (e.g., projectors, screens), enable user interactions (e.g., comput-

ers) through human users (e.g., performers, and audience).

Presence of Virtual Bodies

Presence is traditionally understood as the “feeling of the audience [..] that the bodies or objects
they perceived are within the same space and timeframe” [Féral, 2012, p. 31]. Féral extends this
idea of presence by designing a classi cation that re ects on the arrangements of presence ques-
tioned by virtual existences: frophysically presento absencgnot physically but mentally).

For their part, Giannachi, Kaye and Shanks [Giannachi et al., 2012] also examine the concept of
presence in digital media, identifyingresent(self-consciousness) am-preseni“being before
or being in the presence of another”) [p.2]. The authors draw from Auslander's ideas about the
multiple times and spaces brought by new media and broadcasting media [Auslander, 2008] and
Heidegger's concepts [Heidegger, 2001]bafing (presence) anbeing thereg(co-presence). They
explain thatbeing therels being with the performer, audience, place, and time negotiations, and
being befords the already-known cultural baggage of the performers and audience. They empha-
size that the bodies in the performance space/time are part of an ecology of relations with different
temporalities, environments, presentness, tensions, and persistence.

Thisecology of performing bodiedso questions conceptionsmresencedividing it into three

states of being.

1. Presence/Essends the consciousness of the human self (performer and audience) and the

virtual-body-self (avatars, algorithmic systems, and other virtual bodies).

2. Co-presencas the inhabitance of the same physical space with other human/non-human
bodies and technological and non-technological objects —such as speakers, computers, and
other material element€o-presencalso includes virtual bodies that come to be in front of

the audience through screen projections.

3. Tele-presencadraws from streaming/virtual performances acknowledging cohabitation in
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digital/virtual spaces such as Zoom, Social Media, YouTube and other streaming services.
The differences betweenrtual andphysical bodiedblur; human bodies and spaces project
themselves virtually from different places and time zones with synchronous and asynchronous

communications.

Example: For this Land

For this Land(2015-18¥ is a series of projects by Kanien'kehaka (Mohawk) artists Jackson 2bears
and January Marie Rogers from 2Ro Media Collective. They did auto-ethnographic research at
Six Nations of the Grand Rivewhich uni es six Haudenosaunee nations (Mohawk, Cayuga,
Onondaga, Oneida, Seneca and Tuscarora) located around the Grand River in southern-east On-
tario, Canadh They documentethteractions(interventions, conversations, actions) in heritage
andspirit locations in Six Nations, presenting these materials using different formats, such as per-
formance, installation, and video [2bears and Rogers, 2018].

The project explores Vine Deloria, Jr.'s ideas on temporality. He watading Rock Sioux
historiographer, activist and writer. He contrasted Western theology (based on linear events) with
native spirituality(based orspatial philosophieand a deep connection with the land). Rogers and
2bears explored storytelling in dimensional and durational ways, combining the present-past-future
histories linked to the spirit locations they chose and unfolding them within the time-space of the
installations or performances. The artistic results explore hoswratives are intricately inter-
connected with “place, the landscape, and the environirj@Btears and Rogers, 2011, para. 1].

They also activated the land's multi-layered histories with their actions, such as singing, dancing,
storytelling, sharing, etc. All the variations of this project are site-speci c, with multiple videos
and sounds, physical elements (sculptures, photos, dolls, objects), and poetry/spoken interventions,
among other experiences.

For this Land: Chiefswood2015¥ is a three-channel video installation in Audain Gallery,

3For reference, go tottps://jackson2bears.net/for-this-land-1
4For reference, go tbttps://www.sixnations.ca/about
SFor reference, go tottps://vimeo.com/143432915
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Victoria, BC. The artwork was exhibited in a dark room with three screens on three walls and one
speaker beside each screen. One video shows Rogers reading in the house of Mohawk poet Pauline
Johnson —irChiefswoodn theSix Nations of the Grand Rivefhe sound has Roger's voice, the
land's soundscape, and singing, among other sonic textures. There is asg@nesencebetween

Rogers and Johnson's house. For example, the echo re ects the physical features of the room
that bounce back to Roger's voice. There is also a visual dialogue between the house's different
timelines, portrayed through a ghostly and X-ray look, combining high contrast, saturation, and
overlaying effects. Johnson's house iplaysical body that becomes anediated/virtual body

through Im. Johnson's house is alsosairface This liminal space connects the invisible (the
outside, the links beyond this house, the spiritual) with the visible (the physical and the visibilized
spiritual realm). The spaces portrayed in the video go beyond Johnson's house location, reaching
the trees, rivers, peoples, histories, and other spirit sites through roots that extend and move through
the screen. Similarly, the technical devices, the video, the sound, and the cables are visible to the
visitors. The projectors and computer are in the centre of the room, projecting to the walls and
extending through the speakers, lling the space like the roots connecting all these devices and
images.

For this Land: Mush Holg2016¥ is a four-channel video installation and performance at
Mohawk Residential School; this residential school operated from 1831 to 1970. Michelle Good
[Good, 2023] highlights that residential schools tried to erase Indigenous identities, connections,
and practices, eradicating Indigenous independence. In 1920, Canada's government kidnapped
indigenous children with violence; some came back home, but many were lost or killed. The last
schools closed in the mid-90s, showing a recent and ongoing history of violence and structures of
violence against Indigenous peoples in Can&gdathis Land: Mush Holavas an exhibition space
to grieve these children and families collectively.

Both artists performed at the exhibition, and several projectors, speakers, and other objects were

installed in the school's basement. The authors wanted to explore the various ways of being through

6For reference, go tbttps://vimeo.com/247701868
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actions like writing, moving objects, breathing, trimming hair, reading, and interacting with phys-
ical and virtual bodies connected to the space —like photos of the children and families affected
by the school. Th@resence/essenoaf Rogers, 2bears, and the children are in the space/time of
the performance where the past and present are joined. They coexist; they are alive, talking and
exchanging with each other and their cultural, personal, and historical selves. Rogers and 2bears
re-activate in this space; thgiresence/essence lled with the place's story and the spirits that
passed through it. Roger and 2bears havedbipresencebecoming collective selves by joining

their words and actions with the lives of the children who were forced to attend this school and the
experiences of their loved ones. The visual and sonic expressions are made through this dialogue,
inviting spiritual lives to join. The audience sees a multi-narrative and multi-linear storytelling ex-
hibition that cares about what is told, from where it is told, by whom it is told, and to whom it is

told.

1.3.3 Audio-Visual Bodies - Virtual Bodies

Figure 1.10: Audio-Visual Bodies - Virtual Bodies

| identify two layers oftechnical dependencieshe source/output relations—how the techno-
logical gadget/instrument or software manages external data setspedodnance interactions

—the level of agency and interactions in virtual bodies (Fig.1.10).
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Technical dependencies: source/output relations (connecting external data sets)

Figure 1.11: Technical Dependencies: source/output relations

Technical Dependencig¢sace the levels of connection between source information friotual
bodiesto audio-visual output@and vice versa. Theource informatiorrefers to data sets, data
banks, or any raw data (not belonging to sonic or visual data) that is used to create sonic, visual, or

audio-visual bodies, considering the following scenarios (Fig.1.11):

1. Data streams/sets to Sonic, Visual, or Audio-Visual Bodie3oni cation, Visualization or
Audio-Visualization of data streams —e.g. user interactions/inputs— and data sets —e.g.
discrete data gathered from external sources. Information from these sources —e.g. pollu-
tion levels— produces audio-visual bodies —e.g. transforms both the frequencies of sound

samples and the hue of visual shapes.

2. Feedback loops between Data streams/sets and Sonic, Visual, or Audio-Visual Bodies
Multi-directional trans-codi cation of all data —sonic, visual and external— that comes and
goes betweesonig visual andvirtual bodies Rarely present, this type of assemblage cre-
ates multi-layered connections where data is constantly moving between sources —mutating

through different abstractions— and presenting itself with various outputs.
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3. No technical dependencies between virtual bodies and audio-visual bodigss option
contemplates systems without speci ¢ data streams to create sonic, visual, or audio-visual

transformations.

Technical dependencies: performance interactions (connecting external data sets)

Figure 1.12: Technical Dependencies: performance interactions

Performance interactiongentify how the artwork is created in connection to the arti cial
bodies that enable it, identifying two layemmergencdocuses on the level of user interactions,

andagencyexplores from where actions are articulated (Fig.1.12).

1. Emergence [on-the- y - automatic] how the artwork system performs itsediutomatically
or how much the users perform the artwook{the- y). Both positions re ect the way the art-
work's interactions present themselves to the audieRuly Automatic Emergenceallows
the systento produce auto-generatedidio-visual bodies Fully On-The-Fly Emergence
considers performers' and users' interactions to transfauatio-visual bodiesan action/ef-

fect dynamic.

2. Agency [arti cial Bodies - Physical bodies]how all arti cial bodies may or may not in-

tervene or produce effects. The agency directly relates to emergendbe- y emergence
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connects tgphysical body interactionsandautomatic emergendaks to arti cial body in-
teractions In the former, performers' and other users' actions are the ones that produce
audio-visual transformations. In the latter, thygstemworks as an autonomous or semi-
autonomous entity, a set of rules that lead to audio-visual relations. Almost all performative
works have semi-autonomous systems, setting audio-visual interactions while, in parallel,

on-the- y inputs by the performers produce audio-visual transformations.

Example: Aire V.3

Aire V.3(2021Y is an audio-visual album by Mexican art collectivéerspeci cs It visualizes en-
vironmental data from Mexico City, Bogota, and Sao Paulo into sound, text, and images. These data
visualizations are presented in three 10-minute audio-visual tracks on a website with geographical
and environmental information about the project and the cities. The project collects archived and
real-time data on thevorld's health such as energy, climate, forests, and urbanization. The data
feeds sonic and visual systems (machine-learning algorithms written in Python) that transform in-
formation. The result is aaudio-visualization with moving images (kinetic text, charts, 3D maps,
city views, waves, and satellite images) and abstract electronic sounds (atmospheric and spatial
compositions).

The source materialsare physicalorganicbodies (climate information) that becomeudio-
visual bodies The computer represents the discrete data in a series of numbers (0Os and 1s),
but this information is also organic (coming from environmental-chemical elements usually in-
visible to humans). This data (nowrtual body) is trans-coded into audio-visual textures by
the system (the machine learning algorithm), becominguaatio-visual body. The changes in
theseabstract/discrete materialities(pollution data) are shown to the audience Isirayle multi-
layered/technological output(the computer) that is the primary interface for the user to see and
hear the piece —in this website format. Tagencyrelies primarily onvirtual bodies because

the algorithm turns physical bodies into audio-visual bodies. However, the system also learns from

"For reference, go to https://int-lab.cc/airev3/?fbclid=IwWARO3H7mtr_
2rTOrArjQDpoPUZmMo5dsKVZIJAOVU_RMoACKGope-x7vemlQvO0
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the data and its changes, placing #ygencyback intophysical bodies As for the video version,
the emergenceof performing interaction isutomatic, making generative changes only on the
system’s backend.

This piece showwirtual bodies as mediation spacedetween the virtual and the physical
—macro and micro— spaces. The machine learning systensisface where environmental,
sonic, and visual forms mix to make audio-visual experiences with uid, growing and changing
bodies. The audience sees not the result but a mediation, a space of coexistence between digital
pollutants and their changes. These tracks, audio-visually, emerge from the performativity of phys-
ical phenomena. For some audiences, the piece also opens a discussion on environmental issues in

our cities and the political forces that affect the micro-and sub-atomic areas of our ecology.

1.3.4 Virtual Bodies [Parker-Starbuck's Taxonomy]

Parker-Starbuck'€yborg Theatre TaxononjiParker-Starbuck, 2014, Parker-Starbuck, 2015] helps
further analyzevirtual bodies Cyborg Theatre draws from Harrawaygborg explained as a
“cybernetic organism, a hybrid of machine and organism, a creature of social reality as well as
a creature of ction” [Harraway, 1991, p.149]). With this in mind, Parker-Starbuck's taxonomy
examines how machines can inform, reshape, transform, and enhance bodies in Theatre spaces.
The result is hybrid bodies that lie between performance and technology.

In my ecology of performing bodigartworks, although not understood as cybgrgsse are
spaces where technology, humans, concepts, and other non-organic/non-physical elements weave
together to fornthe artwork Parker-Starbuck's taxonomy helps to correlate the connections be-
tweenarti cial andphysical bodies

Parker-Starbuck identi es two main agentsmdiesand technology subdivided intosubject

object and abject (Fig.1.13). The following is an overview of each subdivision.

8Parker-Starbuck uses the teabjectwithin the context of Cyborg Theatre, detaching "it from its speci cally
Kristevan or psychoanalytic roots, and transfer[ing] it to moments of instability, of crises of identity, of border crossing,
of cultural anxiety, but always through corporeal affect" [Parker-Starbuck, 2014, p.58]. With this, Parker-Starbuck
wants to re-signify the concept, keeping it as a cue for human-technological dislocation in-betwadrj¢tand the
object She also states that in the future, it is necessary to come up with non-human-centric terms [Parker-Starbuck,
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Figure 1.13: Visual Representation (created by Jessica A. Rodriguez) of Parker-Starbuck's Cyborg Theatre Taxonomy

Subject bodiesre bodies at the centre of the performance space that are easily recognized
by the audience. They function as a bridge connecting the audiencebyébtandabject

bodies

Object Bodiesare mediated bodies with "ideas [that] have been inscribed and transposed”

[Parker-Starbuck, 2015, p.45] on them.

Abject Bodiesarebecoming bodiesThese bodies exist in liminal spaces without recognition
inside or outside societal norms and language. Examples of abject bodies are puppet bodies,
non-human bodies, intersectional bodies, disabled bodies, cyborgs, and other hybrid bodies

crossed by technology.

Abject Technologyrefers to technological systems that are purposely invisible, muted, or
hidden: what is left of them are their traces and actions, not the mechanics that make them

work.

Object Technologgomprises physical apparatuses enabling interactions and mediating bod-

ies within the performance's space and time.

2015]
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» Subject Technologys the technology that becomes a central element with conceptual and

artistic repercussions on the artwork's experience: the technology is the artwork itself.

Fig.1.14 shows the complete scheme of éeelogy of performing bodiesmbedding Parker-
Starbuck’s Cyborg Theatre taxonomy [Parker-Starbuck, 2014, Parker-Starbuck, 2015] further iden-

tifying the relationships between bodies and technologies within what | identi &irasl Bodies

Figure 1.14: Ecology of Performing Bodies
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Example: Anatomies of Intelligence and the Concept of Aesthesis

Figure 1.15: Screenshdtnatomies of Intelligence and the Concept of Aesti{@6i$7-ongoing); image provided courtesy of the artists

Anatomies of Intelligence and the Concept of AestH@§i$7-ongoing) by Joana Chicau and
Jonathan Reus is a browser environment for improvisatory performance (Fig.1.15). The project is
an artistic research on aesthetics and the history of human bodies —like body portraits, de nitions,
knowledge, classi cations, and structures. It explores how human bodies perform with the trends
and ideas on aesthetics that change over time and affect each other. The project consists of an arti-
cial intelligence algorithm and a database of drawings, paintings, photos, links, and text linked to
the history of anatomy, arti cial intelligence, machine learning, and post-human anatomy. The per-
former types on the browser's console, which connects to a JavaScript API and a machine learning
algorithm. The audience sees the live interaction on a giant projection (live performance) or their

computers (telematic performance).

SFor reference, go tbttps://anatomiesofintelligence.github.io/index.html
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Figure 1.16: Left: Screenshdipatomies of Intelligence and the Concept of Aesti{@6i$7-ongoing); image provided courtesy of the artists
Right: The anatomical theatre of Leiden University, early 17th century; Wikimedia, Willem Isaacsz Swanenburg / Jan Cornelisz

During the performance, Chicau searches the database through a content map that can be navi-
gated, highlighted, zoomed, or opened in different tabs (Fig.1.16). The screen showcases a collage
with kinetic text, drawings and photos. The project also includes sonic bodies. Reus uses sine
waves, glitches, noise, and live and recorded speech by Chicau with words related to the project's
vocabulary &énatomy anatomist naturalia, fabric-tissue etc). The sound composition has ef-
fects like reverberation, lters, echo, spatialization, fragmentation, distortion, spectral freezing,
live sampling, and granulation generated in SuperCollider. The voice and the visual interactions
are like mechanical gestures mimicking the structure cAaatomical Theatrewhere body parts
are shown, exposed, analyzed, explained, and dissected (Fig.1.16: right).

The visual and sonic events depend on the data from the machine learning algorithm. For
example, the distance between searches by the performer can change the visual and sonic textures.
There is a strong link between thadio-visual bodyand thevirtual bodies, where the performer’s
data is asource for audio-visual outputs Additionally, the machine learning algorithm sends
information —using the OSC protocol— to the SuperCollider interface. This input data and the

performer’s interactions generate a manipulated soni cation.
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