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'This publication should be read as a workbook. It is conceived as a catalog without linear
order, as a conglomeration of diverse texts and images that relate and react to one another
in multivarious ways. Sometimes they contradict one another, but taken together, they are
intended to trigger discussion about the multitude of experiences with actors, avatars, digital
assistants, and other artificial beings bestowed upon us by new technologies. The images and
texts seek to spur new approaches to scientific, artistic, and aesthetic engagement with such
artificial beings, which includes animate technological artefacts with humanlike faces and
gestures, androids and robots that, while perceptibly dissimilar to humans, are supposed to
interact with us. We meet them with acceptance or reject and fear them. The contributions
bring them into communication with people, and theatrical actors in particular, in order to
study the social relationships between humans, machines, and their “descendants.” The cata-
log draws on a longstanding collaboration between three very different research groups: the
Institute for Theory and the Institute for Performing Arts and Film at the Zurich University
of the Arts, which work with the aesthetics, forms, dramaturgy, and production of artificial
scenarios, as well as the Swiss Epilepsy Clinic, which conducts neuroscientific research. In
the run of the collaboration, all three partners pursued their own methodological strate-
gies, from philosophy to approaches from artistic research and visualization techniques to
EEG tests and fMRI scans. But all three were united in the goal of seeking to understand
how humans react to artificial beings, and in particular the differences between encounters
with human faces and encounters with artificially generated faces, such as those of avatars,
animated actors, and the like. The catalog brings together the findings of this collaborative
research. It also contains contributions from other partners, important reference texts, and
further supplementary materials.

The research focused on how people perceive and cognitively process perceptions
of real people and artificial artefacts and objects that represent people, whether it be in
image form or by means of other visualizations, on the stage, in photorealistic paintings, and
in film. The inquiry sought to uncover systematic, practical, and empirical evidence—or a
lack thereof—about whether we perceive such representations differently than we do living
people, especially when both only appear to us in images or recordings. In order to ensure
that the different research projects were comparable with one another, they were limited
to perceptions of faces. The key variables were actors who mimed certain facial expressions
perceived as signifying emotions, and artificial beings like avatars that, by means of real-time
motion capture, imitate the same expression. Facial recognition programs were used to
scan the actors’ faces and transform them into avatars. The programs included that of the
Zurich start-up Faceshift, which was acquired by Apple during the course of the research,
and FaceRig from Romania’s Holotech Studios SRL.! The initial hypothesis was that human
reactions to human faces, on the one hand, and to avatars, on the other, represent distinct
forms of relating that do not just concern perception, but extend deep into the world of human
emotions. In short, the assumption was that people register these impressions of faciality
in disparate, incommensurable ways. If the hypothesis is correct, it would problematize, if
not outright undermine the substitution theory of simulation, which holds that, given the
necessary technological development, simulated beings can be perfected to such a degree
that they appear indistinguishable to real persons and can actually be mistaken for such.?

One source of this foundational hypothesis was the widespread observation that we
seem generally willing to accept or are mostly undisturbed by barbarity among artificial
beings or animated characters in a way that does not hold when they occur between real
people. Comics and cartoons depict all kinds of violence without shocking us. Indeed, we
are often amused (as a defensive reaction) by them, even though these same acts would be
unbearable if we witnessed them being committed by humans. Moreover, it seems that
animation technology cannot completely or sufficiently model the eyes of artificial faces.
The gaze, the windows of the “soul” are lacking, or at least are not convincing, because
the eyes of the avatar are “looking at nothing,” while the gravity of real humans’ eyes con-

sists in the fact they are always looking at “something” definite.® Similarly, the eye and

—

1  Theresearch group ended up
working with FaceRig. We would
like to thank Holotech Studios
for kindly giving us permission
to use the program for research
purposes.

—

2 Onthe simulation theory,
the implausibility of which is
discussed in further detail below,
see Bostrom (2003).

—

3 Onthe phenomenological theory

of the gaze see Sartre (1992),

p. 340-400; Lacan (1978),

p. 67-122; Waldenfels (1999),

p. 124-147.



mouth cavities of avatars have no depth. They appear as just another surface receptive to all
kinds of modifications and projections, such as pseudo-gazes or fake asymmetries between
the eyes that come from nowhere and, as a result, remain expressionless. Thus, avatars are
missing authentic facial features. Instead, they confront us with cyberfaces that are at once
interfaces, which neither see nor conceal anything, but merely achieve visibility by being
projected onto a screen.

Other similar intuitive points might help further underscore the plausibility of this
difference. But they can only serve as guides to help researchers more precisely formu-
late their goals, questions, and empirical experiments. In this catalog, they provide starting
points for philosophical, aesthetic, practical, and neuroscientific inquiries into why other
humans affect us differently than avatars, robots, and the like ever could. We cannot avoid
identifying with living beings, which might be one reason why their emotional expres-
sions seem to evoke a different (emotional and affective) reaction in us than even the most
accurate simulated expressions of artificially generated beings. This observation is all the
more pressing in an era where the “media sphere” and technologized world cause us to
interact more and more with quasi-autonomous characters, robots, automatons, and other

_ artificial objects. This holds for theater, film, and computer games as well as for things like
automated chatbots on the internet. The purpose of the interdisciplinary research presented
in this catalog consists in employing diverse methods and, at the same time, analyzing the
social, artistic, and cognitive consequences that such interactions have today and might have
in the future.

To this end, the researchers intentionally brought concepts and methods normally
considered incongruent into dialogue with one another. This involved combining approaches
from phenomenology, cultural anthropology, and media philosophy with the production
of images, practical settings, and performative experimental constellations at the Zurich
University of the Arts’ Immersive Arts Space, and, finally, the empirical experiments con-
ducted with fMRI and EEG monitoring at the Swiss Epilepsy Clinic on subjects with
and without epilepsy. In order to make the research of all three subprojects manageable
and compatible, we decided to limit our work to the paradigm of “faciality,” the emotional
expressions of faces, and how they affect people. We chose as our primary object of study
avatars as virtual-visual representations of people and, more specifically, avatars’ “faces” and
their algorithmic production. Thus, the research presented here analyzed all kinds of images
of faces and humans’ affective and emotional reactions to them. They include sequences
of images of human faces expressing particular emotions as well as analogous sequences
of avatars’ faces that, like mirrors, were generated out of the human facial expressions.
To sharpen our comparative perspective, each series was played through once by profes-
sional actors, by acting students, and by people with no training in acting.

However, this choice alone gave rise to complications with terminology. Is it possible
to talk of “faces” in both cases? Do avatars have “faces” in an authentic sense or just the

appearance of a face? With the aim of getting around this difficulty,
the different research projects as well as the catalog distinguish

FIG. 1 between “face” (for the human face) and “visage” for the “faciality”

PROTOTYPE OF AN AVATAR. of non-human artefacts. The etymological roots of the old German

HTTPS://EREE3D.COM/DE/3D-MODEL/HUMAN-MAN-SCAN- word for face, “Antlitz”—‘ante litrze’—signify that which looks at
134MBODY-AVATAR-MARVELOUSDESIGNER-7701.HTML us, underscoring the significance of the gaze and the moment of an
unfathomable alterity central to Emmanuel Levinas’s philosophy.

This alterity is, at the same time, connected to the aura of the human
face, to its numinosity. In contrast, the duality of “visage” relevant for
the singular oscillation between faciality and projection surface has more affinity with the
Latin “facies”and is reminiscent of masks, grimaces, and “making faces.” The terminological
distinction thus has the advantage of avoiding confusion on the discursive level. This is all
the more important because the research projects seek to study the potential for confusion

in perception, particularly when it comes to images.



AN INTERDISCIPLINARY
RESEARCH PROJECT

In this tightknit collaboration, three different disciplines shared their expertise with one
another in order explore, in both theoretical reflection and empirical experiment, the
hypothesis about the difference between how humans perceive other humans and how they
perceive animate artificial artefacts. The philosophical analyses (Dieter Mersch, Jorg Sternagel)
do not take Bruno Latour’s actor-network theory as their starting point, even though this
might have seemed like the obvious choice, since it focuses on networks of interlaced or
overlapping relations. Rather, they work with phenomenological approaches that primarily
address questions of relating and, in particular, the relation between the face and the visages of
avatars. Special attention was paid to the role of the human gaze and the difference between
embodiment and corporeality. Networks are based on the notion of symmetrical or egali-
tarian relations. However, one of the research group’s primary hypotheses was the manifest
asymmetry of relations between humans and other humans, on the one hand, and humans
and artificial beings, on the other, an asymmetry exemplified by the difference between
intentional looks and artificially animated eyes. Key literature here included the philoso-
phy of Emmanuel Lévinas, who holds that the experience of the human face maintains an
exceptional place in the experience of the other; Jean-Paul Sartre’s account of “the look”
in Being and Nothingness; Jacques Lacan’s psychoanalysis of the gaze; and, on embodiment
and corporeality, the work of Maurice Merleau-Ponty, Bernhard Waldenfels, Kite Meyer-
Drawe, and Vivian Sobchack.

Some of the research group’s core questions were: How do we perceive others?
How do we recognize their “face”® What does it mean to be confronted with a “face” in
distinction to the “modelled facies” or “visage” of an avatar? And what does it mean to express
oneself, to make an expression, in contrast to imitating or simulating an expression? What
are the critical aspects of this difference? Are avatar faces an analog of masks? In turn, how
are masks different from simulacra? How do we develop a relation to either one? Do avatars
just have eyes without sight, while the human gaze, as Lacan writes, has to be separated
from the eye, because it represents an insistence in the imaginary that affects us, stalks us,
and challenges us, an insistence that we cannot escape? What does the particular gravity
of the human gaze consist in? From what does its force derive, and can it be artificially
constructed? Further, are human bodily gestures “expression-laden,” while avatars merely
produce animated movements? Do they have a body with all of its expressiveness or just the
formal contours of a corporeal entity? Can embodiment and its fullness be simulated—or
do avatars and the like simply have similarities, representing a kind of “as-if” body? Does
Helmut Plessner’s distinction between “being body” and “having corporeality” play a role
here? Is the innerness of “being body” constitutive for living persons, while artificial beings,
dolls, avatars, and robots have, at best, a (grafted) exterior body? Finally, what does it really
mean to maintain a relationship with something or someone different from ourselves? Does
entering into a relationship always already mean entering into a social relation? Are not
relationships—in contrast to relations—necessarily situated in a social context, so that we
can only ever reconstruct them with social and ethical categories?

One of the group’s primary hypotheses is that relationships of alterity constitute
a special type of relation that is substantially distinct from relations to artificial beings,
things, and other objects. Relationships of alterity are rooted in intersubjective acts of
relating that are defined by concepts like alterity and foreignness, responsivity and pas-
sibility, witness, trust, and recognition. Something similar can be said of the processes of
cooperation and communication essential for sociality. These processes do not just consist
of abstract “inter-actions,” an indifferent exchange of data, information flows, and other

intentional structures; rather, they are always already founded upon an originary “respon-



siveness.” Can these forms of relation be transferred to artificial beings without remainder,
as some theories of post-humanism and media studies claim? Over the course of the research
projects, it became clear that this problem has serious implications for paradigms significant
to cultural and media studies, including actor-network theory (Bruno Latour), new mate-
rialism (Graham Harman, Tim Ingold, Timothy Morton, and others), and technological
transhumanism, because the research question concerns nothing less than our relation to
technology, which is constructed by our creativity, but which, as many have noted, has a
tendency to overpower us and outstrip our ability to maintain control over it.

A particularly fruitful theoretical model for our inquiry was the “Uncanny Valley”
(Mori 1970), a fictitious schema developed in 1970 by Japanese roboticist Masahiro Mori.
According to the graph, artificial beings, animated dolls, robots, and other simulations
and autonomous actors become more uncanny to us the more “humanlike” or realistic they
appear. For Mori, uncanniness becomes more pronounced the more the humanoid objects

are capable of moving on their own or articulating statements.

FIGS.2 AND 3

SCHEMA FROM MASAHIRO MORI, “THE UNCANNY VALLEY,” AND REPRESENTATION
OF EMPIRICAL FINDINGS ON INDIVIDUAL PARAMETERS

FROM MAYA B. MATHUR, FRANCESCA LUNARDI, BALAZS ACZEL, ET AL., “UNCANNY BUT NOT CONFUSING: MULTISITE STUDY
OF PERCEPTUAL CATEGORY CONFUSION IN THE UNCANNY VALLEY,” DOI1:10.31219/0SF.I0/89SF4.

Of course, the model’s utility requires distinguishing between visual media and “real life,”
but in general, it suggests that there is a fundamental incommensurability between people,
on the one hand, and artificial beings, on the other—an incommensurability that cannot
simply be ignored or circumvented. This necessitates that all-too realistic representations as
well as fictional encounters with artificial beings in “real life” not transgress certain limits.
Indeed, according to Mori, it is an ethical imperative of their design that they evidence a
certain degree of dissimilarity with people. This notion seems especially applicable to artis-
tic projects in which animated dolls or robots make explicit their “dollness” or “robotness”
and thus inscribe a moment of distance or reflexivity into the relations that recipients might
establish with them.

Nevertheless, it should not be forgotten that Mori’s ruminations on the “Uncanny
Valley” were heuristic in nature and were not based on empirical study. Since the publication
of his article, numerous studies in cognitive psychology and the psychology of perception
have both supported his claims and called them into question. In short, the “Uncanny
Valley” is just a model, not a proof. Still, the schema is valuable precisely as a heuristic,

which, as an unproven assertion, evokes a whole range of questions. The research projects



detailed in this catalog sought to contribute novel philosophical, artistic, and neuroscientific
perspectives on this issue. Because if the project’s key philosophical hypothesis that there
is a hard distinction between humans’ perception of human faces and avatar visages holds,
it is to be expected that its effects can be observed in the regions of the brain responsible
for facial perception. Moreover, multiple articles in this catalog engage with Mori’s model
in order to confirm, criticize, or further develop it and use it as a guide for fleshing out
the difference between relating to human and avatar faces and analyzing its empirical and
aesthetic effects.

'The aesthetic-artistic experiments conducted in the mode of artistic research at the Insti-
tute for the Performing Arts and Film at the Zurich University of the Arts (Anton Rey,
Gunter Losel, Miriam Loertscher, Michel Weber) explored this and other issues through
performative, dialogical studies of facial expressions made by actors and those made by
avatars either modelled on the actors or directly manipulated by them. Thus, they imple-
mented in practice what had remained hypothetical in theory. Alongside Faceshift, they
worked with a number of programs like MSQRD, FaceApp, and Clip2Comic. Particu-
larly interesting was their work with FaceRig, which enabled actors to play with avatars of
themselves as if they were acting in front of a mirror and, at the same time, helped them
establish a practical, reflexive experimental setting that provided optimized images for the
neuroscientific researchers. The visualizations consisted of parallel images of actors mak-
ing intense facial expressions for particular emotions like fear or joy alongside the avatar
“visages” generated from them. These comparable images were then studied as part of the
neuroscientific experiments. Physiological methods like pulse measurements and eye track-
ing were used to prepare the images. Their size, proportions, etc. were also standardized and
digitally refined. Multiple model images were produced and selected for each set in order
to obtain the best pictures for the subsequent neuroscientific experiments, which sought to

identify variations in brain activity in reaction to the images.

FIGS.4 AND 5

The production of image sets  QWN IMAGES PRODUCED AS PART OF THE PROJECT

was one part of the goal of cre- oo\ |NSTITUTE FOR THE PERFORMING ARTS AND FILM, ZURICH UNIVERSITY OF THE ARTS

ating reflexive self-encounters.
Another was the performative,
aesthetic, artistic constellation: actors mimed an emotion, saw themselves in real-time as an
avatar, and at once controlled their own facial expressions and that of the avatar. For each
round, they employed clearly distinguishable forms of expression. In a second series of images,
they then selected the most neutral facial expressions possible. This should not be confused
with “expressionlessness,” since neutral expressions, too, evoke conscious or unconscious
reactions from others, not to speak of the fact that neutrality is always indeterminate and
can hint at a range of different dispositions, such as apathy, ignorance, or masked attraction
or rejection. On the basis of numerous experimental exercises, the research groups produced
video recordings and images of people and avatars with varying intensities and densities.
Then, as if the images were being viewed through a mirror, the actors successively adjusted,
improved, and made the expressions more precise and expressive. As a secondary effect, the

procedure could be used to help train acting students improve their repertoire of expressions.
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By engaging with “their own” “facial avatars,” the actors tested out a form of theatre geared
towards direct examination of experiences of others and of oneself. These experiments were
then monitored with eye tracking technology and other physiological measurements.

From the very beginning, however, the uniform definition and typology of emo-
tions and their physiological correlates in human facial expressions was an object of heated
debate. The debate primarily concerned Paul Ekman’s theory of the universality of certain
emotions, their expression, and the ability of people—independent of culture—to recognize
them. In a number of studies, Ekman identified at least six transcultural basic emotions
that are embodied in characteristic expressive gestures: anger, joy, sadness, disgust, and
surprise; an earlier list also contained contempt (Ekman 2007, 2009). But aren’t emotions
too fleeting to be definable? Is there ever an emotion that isn’t already composed of a number
of sometimes contradictory emotions? And can emotions be divided up into a vocabulary
that can then, like a language, be channeled into complex “emotional claims”? Certainly,
in everyday language, we distinguish between emotions like fear, joy, and melancholy, but
when we are asked how we feel at a given moment, we often have difficulty pinning it down
or get wrapped up in contradictions because too many impressions hit us at once. Indeed,
emotions, which are always rooted in the body, are similar to a microscopic composite
of antagonistic moods. They can always absorb different nuances or abruptly switch into
their opposite, so that fear can simultaneously be felt as pleasure and sadness can be asso-
ciated with the expectation that things are beginning to change. So, what is “an” emotion?
'The one-dimensional register of emotions put forward by Ekman (1972) is just as much of a

theoretical fiction as the functional iden-

I st of emotion and facial expression

FIG.6

EXPERIMENTAL FMRI SPACE AT THE

undertaken by classical physiognomy and
its reiteration in algorithmic “automated
facial emotion recognition” programs
(Weigel 2020). Emotions are hybrids:
they can neither be precisely defined nor
precisely comprehended. They fluctuate
regularly. And in their simultaneity and
fullness, they can neither be mastered nor
totalized.

Nevertheless, we should not dis-
miss the fact that humans try to read
the emotions of others immediately in
their facial expressions. What a particular
expression says is less significant than the

difference between expressivity and neutrality. Actors, in

EPILEPSY CENTER AT KLINIK LENG G, ZURICH turn, are concerned with Aow certain interpretations can

be evoked. The experiment’s design was thus intended to

encompass and work with all these points. The images
produced in the “avatarization experiments” reflected mimetic opposition. They were
gradually edited and perfected such that they could be utilized as stimuli for the third
part of the research project, the empirical neuroscientific studies (Thomas Grunwald, Peter
Brugger, Hennric Jokeit, Lorena Kegel, Peter Hilfiker, Oona Kohnen, Martin Kurthen, and
Teresa Sollfrank). The images of human “facial expressions” (actors) and digitally modelled,
emotionally animated “expressive surfaces” (avatars) were systematically compared such that
the brain activity triggered by viewing the different visual stimuli might provide data that
would support the hypothesis that humans relate to the faces of other humans differently
than they do to artificially generated faces.
Thus, each of the three disciplines began with situations that, though embedded
in their fields, were comparable; their material and findings could be placed into relation

with one another and discussed together. The empirical studies were conducted by means



of neuroimaging (fMRI) and EEG measurements on subjects with epilepsy and a control
group without epilepsy. The experiment thus worked with two sets of overlapping vari-
ables: expressive versus neutral facial expressions and the responses of persons with epilepsy
and without. The importance of the neuroscientific study should be neither overstated nor
understated, because it only offers clues or traces, not solid evidence or proof. Still, the
experiment was designed such that the results of the two groups would make it possible to
draw inferences about whether epilepsy patients’ reactions to strong emotions (fear) signifi-
cantly differ from those of people without epilepsy.

Moreover, the simple, almost intuitive inquiry required that the three groups engage
in extensive negotiations. They ranged from honing the common terminology—a conditio
sine qua non for good collaboration—to gaining an understanding of one another’s methods
to agreeing on how the findings would be interpreted. Because of the project’s interdisci-
plinary nature, the participants also had to agree on the limits of how the findings would
be applied and the limits of the different perspectives. The preparation of precise stimuli
was also a time-intensive undertaking. But in the end, the collaboration’s research question,

methods, and findings complemented one another very well.

METHOD, COLLABORATION
AND TRANSFORMATION

Interestingly, the collaboration forced the researchers working on the philosophical part of
the project at the Institute for Theory to expand the scope of their inquiry in various ways.
Alongside the original question concerning the internal connection between relationality
and alterity (comprised of the genuine ethics, passibility, and responsivity of social relations),
other relevant aspects of the problem became visible over the course of the research. First
and foremost was the aforementioned speculative hypothesis about the “uncanny valley” and

the debates about it among cognitive psychologists that have been ongoing

since the 2000s. Like the no less fictive “Turing Test” in research on artifi- _

cial intelligence, the “uncanny valley” provides a useful evaluation metric for
photorealistic visualization strategies in film, computer games, and various
forms of virtual reality. While a machine’s ability to pass the Turing Test
(which, up to this point, has never happened) implies a certain indistinguish-
ability between human and artificial intelligence—a possibility anticipated
by the spectacular successes of Deep Blue and Alpha Go—the leap over the
uncanny valley similarly represents a new level of visual illusion. Contempo-
rary examples of this include deep fakes and the computer generation of faces
of people who “do not exist,” which are nearly impossible to differentiate
from real human faces. The dangers summoned up by these technological
advances, particularly for the social status of truth and falsehood, are clear.

Another paradigmatic topic were so-called “real dolls.” These life-
sized, realistic “dolls for adults” offer a material occasion to probe, from
the vantage of sexual fantasies, the rather abstract question

about the difference between interhuman social relations

and human-avatar interactions. Other humanoid “com-
panions” confront us with similar issues, so that we can
generally speak of a “dollification” of human relations in
the era of the “technological other.” Dollification denotes
the reciprocal process in which dolls begin to resemble
humans while humans begin to resemble dolls, a process

facilitated by both plastic surgery as well as digital media

FIG. 7
Al-GENERATED FACE OF A PERSON
WHO “DOES NOT EXIST”

FROM HTTPS://THISPERSONDOESNOTEXIST.XYZ
IMAGINED BY A GAN (GENERATIVE ADVERSARIAL
NETWORK) STYLEGAN2 (DECEMBER 2019)
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and their ability to create “hypermimetic designs.” The “technological other” is a “dollified
person” who has ideal proportions and assumes all the qualities of a “real doll.” This led
to a series of questions that concerned, on the one hand, both the conceptual distinction
between dolls and robots—as artificial beings wifh bodies—and, on the other, between
masks and avatars—forms of artificial “faciality.” A central position came to be occupied
by the inquiry into what constitutes a “face,” what it induces, the extent to which it affects
and challenges us, and the source of the deep significance of the cardinal medium of the
mask in all cultures. Central, too, were reflections on the realistic presence of faces of people
who “do not exist.” Are there reliable attributes—too much symmetry, hollow eyes, and the
like—that can help us distinguish between real faces and avatar surfaces, or is the situation
more like the legend of Phidias, who created his ideal statues of gods by composing them of
the most beautiful body parts of different people? On another note, what makes masks so
unique? What gives them their special ritual energy and symbolic power?

The research on avatars touched on fundamental questions and conundrums in
cultural anthropology. The projects sought to distinguish cultural figures like the doppel-
ganger and literary subjects like that of Théophile Gautier’s novel Avatar from the avatars of
photorealistic computer games, whose virtuality derives primarily from algorithmic, binary
constructions (Giinzel 2012, Beil 2012). Ultimately, the analysis sought to reconstruct the
history and structure of the “avatar,” its uses, and its contemporary resurgence, which pointed
us back to the notion that the avatar has an autochthonous place in “digital cultures.” While
this conclusion might stamp the avatar as an artificial product of mathematical-algorithmic
simulations (Klevjer 2022), it also led to what we might call the “discontinuity thesis” of the
philosophy of technology, which asserts that “digital figurations,” Al-controlled robots, and
other humanoid machines represent the dawn of a new era. This era’s artificial beings mark
a stark departure from their historical predecessors, such as the living statue Galatea, the
Golem of the Old Testament, Mary Shelley’s Frankenstein, as well as masks, dolls, puppets,
and the like more generally. The essays in this catalog unfurl some of the consequences of
these insights.

'The aesthetic-artistic method of the Institute for the Performing Arts and Film at the
Zurich University of the Arts draws on the techniques of artistic research, which considers
art itself as a genuine medium of knowledge and knowledge production. Debates about the
term “artistic research” and its multiple meanings have been ongoing for about thirty years.
Clear, though, is that it should be seen neither as its own artistic genre nor as a unified
method. For artistic research, art as such is a mode of research that makes its own singular
contribution to the production of cultural knowledge, and this without the necessity of an
interdependent exchange between the arts and sciences. Rather, dialogue between the arts
and sciences arises only when both sides are granted equal standing and encounter one
another on their own terms. The aesthetic-artistic part of interdisciplinary collaboration, in
short, can only succeed when it pursues its own questions and goals. Guided by the same
initial hypothesis, the research of the Institute for the Performing Arts and Film did not
just focus on producing adequate, standardized images for the natural scientific part of the
project. It also engaged with the question of what “expression” means, how it can be embod-
ied by a face, and how it changes in real time. This helps explain the extensive experiments
and the numerous prototypes generated through multiple takes, repetitions, adjustments,
and edits. For their part, the prototypes themselves constitute aesthetic objects of their
own genre. They functioned like mirrors that revealed how an emotion, whether it be fear
or joy, can be expressed in a comprehensible fashion by the surface of an artificial figure. In
turn, repeated engagement with them facilitated the classic work of dramaturgic mimesis.
Thus, the experiment’s set-up did not just consist in an automated real-time translation of
actors’ facial expressions into avatars. Rather, the ongoing process of improving both the
actors’ expressions and their avatars helped the researchers and participating actors develop
a sense for what a certain expression is and says. This necessitated repeated performances and

evaluations. Subjects—male and female actors—were carefully selected. They rehearsed a



range of expressions in a range of different situations and received help from a coach. Over
450 segments and sequences were produced and archived for the purpose of finding fitting
cuts for the neuroscientific experiments. Simultaneously, the group created aesthetic instal-
lations that enabled actors to have, in almost therapeutic fashion, an encounter with their
own avatar. Like theater more generally, this encounter, too, played with transformation. In
this sense, the avatars enabled a ludification of the self. They opened a dialogue with identi-
ties whose theatrical aspect was at once a means of self-reflection.

A series of unexpected hurdles did trip up the group’s work, however. This necessi-
tated that participants regularly reconstruct and refine the experimental set-up. The produc-
tion of convincing emotional expressions with a clear meaning with real-time translation
into avatars was problematic because the uniqueness of the individual actors could not be
subordinated to standardization and generalization. Moreover, skepticism about the uni-
versal validity of Ekman’s catalog of basic emotions saw itself confirmed over the run of
the research. There is no emotional expression that has just one meaning. This necessitated
the “mirror” situations outlined above, which enabled the actors to reflect on, relate to, and
observe themselves. The team then got the idea of using similar techniques for rehearsals
and actor training. One reason was that the confusion of identity and otherness in encoun-
ters with the avatar version of oneself and its “face” helped actors develop a feeling for how
they themselves made expressive gestures. Finally, online surveys allowed the researchers
to collect and analyze data, even though, for reasons of experimental validity, the questions
were limited to emotions like sadness, joy, and fear, which forced the team to return to
Ekman’s categories.

Another complication derived from the fact that expressions can be interpreted
in multiple ways. The researchers paid particular attention to differences in how recipi-
ents viewed and were affected by the images of actors and those of the digitally gener-
ated avatars with their artificial gestures and expressions, which play an important role
in animated films, computer games, and film presentations. In order to tackle the issue of
how people relate differently to human faces and avatar visages, the researchers studied the
limits and possibilities of interactions between living people and avatars by using motion-
capture technology. This provided a practical test of the initial hypothesis that went beyond
the experiment with the non-moving images, thus significantly widening its scope. One
important finding was that movement is an essential component of the affective legibility of
emotional expressions. Emotions and their communicability are not a function of frozen
facial expressions, but of animation. Emotional expression is a highly fluid event, a tran-
sition. The insight led to the hypothesis that avatars—in contrast to the experience of the
actor’s “face”—derive their attraction primarily from their movements and not from what we
would call facial expressions, because their surface visage is relatively schematic and does not
“see anything.” Certain features of the actor’s face like their eyes, eyebrows, and the position
of both can indeed be modelled without issue. However, their gaze cannot be modelled
any more than folds and wrinkles can be used to generate an accurate representation of an
actor’s face. But, then, can we really say that avatars have an expression at all? Sure, their
features give them “character,” but this character does not have a personality with its own
history. Some of the contributions in this catalog engage in more detail with this and other
differences.

A byproduct of the group’s practical aesthetic research was a series of statements
about the qualities of artificial beings and their deficiencies, which, despite the advances in
photorealistic technology, stick to the artefacts and undermine their effectiveness. For their
part, these insights were highly relevant for the philosophical section of the project. They
might be provisionally summed up by saying that the difference between human “faces” and
artificial “surfaces” derives first and foremost from the “holes” that define the face, as Gilles
Deleuze and Félix Guattari write in 4 Thousand Plateaus (1987, 167-191). Bodily orifices,
as negative spaces, play an essential role in facial expressions. Simulating them is difficult,

because the absence marks the limits of simulation, the point where there is literally nothing

FIG. 8

NEUTRAL FACIAL
EXPRESSION AVATAR
PRODUCED AS PART
OF THE PROJECT’S
RESEARCH.

FROM INSTITUTE FOR THE
PERFORMING ARTS AND FILM,
ZURICH UNIVERSITY OF THE ARTS
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to simulate. Thus, it is the “empty” or “unfilled” cavities in human “faces” that, in avatar form,
simply become black surfaces that mark the places where the inside “turns” outward and
forge a connection between subjectivity, expression, consciousness, and comprehensibility.
Because the eye is the focus of attention, just as the mouth is the site of articulation. Both
gain their significance from the impossibility of representing them, precisely because they
are not the product of projection or a screen. Rather, they are the product of a depth that
necessarily remains abyssal.

Standardized visual representations of the expressions of human “faces” (actors) and
their avatar counterparts served as the foundation for the empirical, neuroscientific experi-
ments at the Swiss Epilepsy Clinic. They worked with tools with high spazia/ (fMRI) and
temporal (EEG) sensitivity in order to detect differences, first, in how people process very
pronounced facial expressions (of fear) in contrast to neutral facial expressions and, second,
in how people process human faces in contrast to nonhuman visages. Data was collected
from two groups: a group of patients with temporal lobe epilepsy (TLE) and a control group
of subjects without epilepsy. Comparisons between the two data sets aimed at uncovering
significant influences of TLE on emotional cognition. Guiding the inquiry was the question
as to whether there were significant differences in emotional perception and the associated
activation of certain regions of the brain when subjects saw human and nonhuman stimuli
and when they saw their own face and its avatar version. In other words, the analysis sought
to disclose whether humans react differently to human “faces” than to simulated expressions
of the “visages” of artificial beings. One sign of such difference would be the identification of
discrepancies in the brain activity of subjects with epilepsy and those without. The analysis
primarily homed in on the degree of difference in reactions to clear facial expressions with a
very strong emotional or affective dimension. Comparative studies on patients with autism
and schizophrenia had already suggested that such differences exist.

'The empirical researchers worked closely with those producing the images of actors
and their digital avatars. Out of 468 possible sequences, they selected 128 video segments
and then edited them for the purposes of the EEG and fMRI tests. They also put together

an online questionnaire where

I ¢ ubjects could enter their

assessments of how they expe-
rienced the intensity of human
and computer-generated faces.
Finally, they conducted 56 tests
with people with and without
epilepsy. Three lines of ques-
tioning informed the study.
First, which regions of the brain
indicate differing activities

between the dynamics of human
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FIGS. 9 AND 10

emotional expression and those

simulated by avatars? Second,

RESPONSIVE BRAIN REGIONS IN FMRI. do patients with temporal lobe

FROM THE EPILEPSY CENTER AT KLINIK LENGG, ZURICH.

epilepsy show any difficulties in

perceiving and recognizing the

visible expressions of humans

and avatars? And third, what
consequences should be drawn from this for the design and application of such avatars
that have different neurological effects on epilepsy patients and the control group? On all
three questions, both studies (fMRI and EEG) led to promising findings that were pub-
lished in the peer-reviewed journals Socia/ Cognitive and Affective Neuroscience and Frontiers
in Neuroscience (Kegel et al. 2020, Sollfrank et al. 2021). This catalog contains a summary of

the most important results.



RESULTS AND
INTERPRETATIONS

The three groups did indeed work with different perspectives and aims, but the research
project’s interdisciplinary design with its various methods and fields of expertise forged a
complex, three-dimensional system that converged in theoretical, aesthetic, and empiri-
cal insights on the fundamental differences in how people interact with other humans and
with avatars. Special focus was placed on precisely defining the limits of each subproject’s
scope and, by extension, on relativizing the reach of the individual contributions, whose
most fruitful conclusions were born out of their interconnections with one another. Thus,
the philosophical research of the Institute for Theory, with its emphasis on the aesthetics of
relationality, initially accomplished little more than refining questions, defining concepts,
drawing comparisons, and repeatedly hitting on the key difference between “face” (actor)
and “visage” (avatar). On the theoretical level, this difference—and really, determining this
was the decisive point—lined up an indissoluble structure of binary relations between human
and non-human, living and artificial, reality and possibility, and being and appearance or
“as” and “as if.” The deconstruction of these differences by media and cultural studies only
touches on the reasoning behind them. However, they remain intact for pragmatic purposes
and for everyday life. They structure social experience and cannot, despite skeptical analy-
sis, be simply skipped over. Reducing them to a network of relations and smoothing them
out into a series of distinctions without difference in which humans and non-humans hold
the same status constitutes one of the post-humanist misunderstandings that obscure con-
temporary discourse. Not only are they driven by a manifest confusion of “difference” with
“dichotomy.” Even more, each dissolution of oppositions leads to obvious contradictions,
the least of which is the supposed indistinguishability between human and technological
traits, though the latter are themselves a human construct. Of greater significance, however,
are hypostatizations of deconstruction. Deconstruction speaks not of factua/ indifterence,
but, at the most, of the impossibility of grounding strict separations; it only points out
potential overlaps between the opposed terms, not the inexistence of differences as such.
That these differences remain indispensable is evidenced by the terminological distinction
between relationship and relation, which was foundational for the entire research project.
While relationship denotes human connections that always involve interdependencies and
mutual recognition in a context of structural asymmetries, relations describe formal classifi-
cations and mappings. Alterity is the primary component of human relationships. The same
does not hold for confrontations with artificial objects, technological artefacts, and other
constructs for the simple reason that alterity cannot be programmed. Where relationships
are equated with relations and thus become exchangeable and substitutable, our conception
of the social is hollowed out.

Moreover, avatars are simulated beings without persona and thus without agency. In
the cases where they seem to have a persona, it is, in the best-case scenario, simulated.
Simulations are based on algorithms or mathematical functions, in which all decisions are
determined by preprogrammed formulas. The same holds for their alleged agency. They do
not act with intentions, but only behave according to binary choices and aleatoric processes.
'Thus, the most they are capable of is generating similarities. Buz similarity is different from
equality. In contrast, assuming that human agents are on equal footing with algorithmic
actions diminishes the reality of the social and reduces humanity to an algorithm. And in so
doing, it preemptively settles the ongoing debate in philosophy, the social sciences, computer
science, the study of cognition, and cultural and media studies about human and artificial
intelligence, on the distinction between thinking and computation and the mathematical
coding of consciousness in favor of the universality of the digital.* Positing equal encounters

between humans and avatars, which can only be normal in dystopian science-fiction novels
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See the critical perspective
in Betancourt (2020).
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and films, implicitly accepts the so-called simulation hypothesis, which has been analyzed
in particular detail by Nick Bostom (2003). The hypothesis holds that it is possible that our
lives and experiences, our ideas and creations are nothing but simulations generated by some
supercomputer built by a higher civilization than our own, nullifying the difference between
“us” and technological artefacts. People like Elon Musk have embraced this idea as having
a probability of more than one in a billion. However, there are many reasons why it is not
just unsustainable, but simply absurd, because it not only lacks all sense of the social—its
genuine koinonia—but also all sense of what consciousness and thinking are, which are
always consciousness of consciousness and thinking of thinking in the mode of the double
genitive. This also jettisons the meaning of freedom and action as well as what it means to
exist as a human with desires, inadequacies, and shortcomings—and thus the need to have
creativity, art, and philosophy.

But the simulation hypothesis is also wrong for mathematical reasons, because
it necessitates not only the simulation of nearly ten billion individual human brains and
bodies, but also their many interactions with one another, including all their recursive

simulations and meta-states. The

I . colculation of it all would

FIG. 11

AVATAR: THE WAY OF WATER (2022)

© DISNEY

exceed the possibilities of the uni-
verse (the capacity would not only
demand the simulation of “A,” but
also all of its potentialities, which
would propel the necessary actions
into the exponential).” If we were
just simulated beings that only
ever encountered other simulated
beings, then we would live in a
completely different world with
a bunch of reductive descriptions
and categories. One of the goals
of the philosophical section of the
Actor & Avatar project was, to an
extent, to rescue the indispensability
of classical philosophical distinctions
as a countermeasure to their almost
bizarre dissolution. The idea was

not to reinstitute the old hierar-
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On the opposite position, see
Manzotii, Smart (2016).

chical order of metaphysics, but to

make clear that without them, we

cannot meaningfully talk about
ourselves, our own environment, our sociality, and our “community” with technological
artefacts and other things or creatures. It follows that, as distinctions, they have the status
of conditiones sine quibus non, not more, but also not less.

No less mistaken is the “constructivist theory” favored by some researchers in cul-
tural studies. The theory holds that all perception and cultural life forms are constructed; in
doing so, it has some affinities with the simulation hypothesis. For its part, though, it is not
outright wrong, but it is one-sided, because it is forced to maintain the non-constructedness
of materiality as the condition of all construction. After all, something that is constructed
has to originate in something else that is itself not constructed. Otherwise, one falls into
the same kind of recursion problem as with the simulation hypothesis or into an infinite
regression. Where construction dominates too much, there is nothing that makes construc-
tion possible. The necessity of presupposing the existence of something non-constructed
also maintains for intersubjective relationships, which can never entirely be a product of

relational modelling, but instead are always determined by the relata and where the relation



stems from. This is the reason for the project’s emphasis on the duality of “relationships” and
“traits,” which underscore that the social is defined by its passivity. Every construction is the
production of poiésis and thus of an actio that collides with the passio of the social, because
the passive cannot be deduced from the active.

Alongside such questions of scope and validity, problems of representation and its
limits also played a central role in the research project. They were explored by using the exam-
ple of avatars in order to draw broader conclusions, which can be applied not only to visual
media and strategies, but also to digital, algorithmic, and performative forms of shaping,
function, and control more generally. The fundamental impossibility of totalizing human
experience as a social a priori and the limits of its methodological and medial possibilities
stood front and center. The inquiry into how people encounter and comprehend artificial
beings, and in particular robots and avatars, served as points of comparison for developing
insights into mimesis in theater, film, computer games, graphic novels, and anime.

Some segments of post-humanist discourse and cultural and media studies assert
that there is no substantial difference between human and non-human agents. The philo-
sophical section of the current project determined that this claim chronically ignores the
essential asymmetry and passivity of affects in social relations with others, while unduly val-
orizing the experience of “other Others” in hyper-mimetic simulations. In contrast, the col-
laborative research found that artificial beings must be treated as fundamentally different from
living persons, acknowledging that they can only ever be “similar” to humans, but never
equal or equivalent to humans. In short, interacting with artificial beings is always defined
by a deficient similarity. This point is illustrated poignantly by lifelike “real dolls,” which,
as extreme embodiments of avatars, gradually gained in significance over the course of the
project. The interdisciplinary research thus rejected the supposed radicality of post-humanist
theories. Decisive are forms of relationship and their consequences, because social interactions
between humans are fundamentally different from those between humans and artefacts,
technologies, and animated beings, since the latter are founded in the former. Decisive,
thus, is to carefully analyze the specificities of this difference and the reasons behind it.
'This also holds for objects entangled with affects, such as dolls. The heuristic assumption
of the primacy of social relationships thus occasioned the group to study interhuman forms
of relating with more nuance than in most work in cultural, media, and art studies (actor-
network theory, media ecologies, etc.). The real challenge posed by the philosophical part
of the collaboration consists in the repeated reminder that our relationships with people are
distinct from those with things and artificial agents, and that social communication (in the
sense of getting a response) means something different than a mere algorithmic exchange
with artistic figures modelled on technological operations. The purpose of this insistence
was not to rehash the anthropological discussion on the chasm between humans and tech-
nology—this would be pointless, since technology itself is a human construct. Rather, the
idea was to delineate criteria for the still valid distinction by separating social relationalities
from other forms of relation.

Over the run of the research, this project and its conceptual concretization found
support in the promising findings of the neuroscientific experiments conducted at the Swiss
Epilepsy Clinic. Further research is certainly necessary, because the experiments were
focused on a narrow question and could only offer fragmentary evidence. Nevertheless,
the experiments on strong facial expressions—and particularly those conducted with
fMRI—came to the by no means obvious positive conclusion that there are both similar-
ities and differences in the ways that people process human “faces” and avatars’ “visages.”
It would be going too far to view this as confirmation of the project’s initial hypothesis. Still,
that the findings do suggest a significant difference is in itself interesting. In comparison
to neutral facial expressions, those expressing fear made by both humans and avatars more
strongly activated, in subjects without epilepsy, the inferior occipital gyrus, the ventrome-
dial prefrontal cortex, the temporal lobe, and the left amygdala (and in the processing of

human facial expressions the right amygdala, too); in subjects with epilepsy, the activation
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was less pronounced. For their part, neutral facial expressions performed by both humans
and avatars elicited roughly similar brain activity, especially in subjects without epilepsy.
These striking differences between how the perception and processing of human and
artificial facial expressions activate the brain appeared when subjects were confronted with
explicit expressions. Differences were especially notable in the anterior and posterior cingu-
late cortexes, the anterior insula, in the anterior and posterior superior temporal sulcus, and
in the inferior frontal gyrus.

Beyond that, the clinical fIMRI tests revealed differences in neurophysiological pro-
cessing of facial expressions in persons with epilepsy and those without. While facial expres-
sions of fear, in contrast to neutral facial expressions, normally activated the right amygdala
and the left superior temporal sulcus in the control group, the brain activity of patients with
temporal lobe epilepsy appeared reduced. The reduced brain activity was identifiable in the
mesial prefrontal cortex, the superior temporal sulcus, and the inferior frontal gyrus. These
findings underscore the clinical significance of temporal lobe epilepsy for the processing of
emotional expressions and provide data that should be considered in future clinical studies
on how humans process facial expressions made by other humans and by artificial beings.

In EEG studies of subjects without epilepsy, the event-related potential (ERP) in the
timeframe of 300 milliseconds after the stimulus presentation demonstrated a significant
difference between the “visages” of avatars and human faces. In particular, the amplitude of
negative components was higher at 300 milliseconds after exposure for human expressions
of fear in contrast with neutral expressions, while the amplitude of positive components was
higher at 500 milliseconds after exposure for both expressions of fear and neutral expres-
sions made by avatar “visages.” This suggests that human faces might cause a stronger ini-

«

tial arousal than non-human “visages,” while avatars’ “visages” are associated with a more
delayed, stronger, potentially negative emotional reaction. However, a significant difference
in responses to facial expressions of fear and neutral facial expressions in both timeframes
only maintained for human faces, but not for artificial faces.

The analysis of oscillations in the electrical activity of healthy subjects’ brains deter-
mined that all faces/visages (neutral and fearful, of humans and of avatars) triggered an
increase in activity in the form of a desynchronization of oscillations in alpha brain waves.
Still, all values of responses to the neutral expressions of avatars were significantly greater
than those for “emotionless” human faces. This might suggest that all stimuli have to be
processed just because they attract the subject’s attention. Underlying this is the assumption
that increased synchronization of theta brain waves is associated with an increase in cogni-
tive processing and memory activities. The data supports the claim that an increase in theta
wave synchronization, which is correlated with a greater expenditure of resources, is caused
by facial expressions of fear, regardless of whether they stem from human faces or artifi-
cial “visages,” while neutral facial expressions do not evoke such synchronization. On this
particular point, different responses aligned with face type were only observed in response
to neutral facial expressions. This suggests that processing the impulses given off by avatar
“faces” requires more resources than with human faces, while facial expressions of fear,
regardless of their source, might max out the brain’s capacities, so that the different type
of face carries little weight. In sum, the fMRI and EEG data underscore two points: First,
there are differences in how our brains process human faces and artificial “visages™—at least
in the case of strong facial expressions. Second, on the level of methodology, they show that
the measurements used can generate meaningful insights about how people process human
faces, artificial “visages,” and the facial expressions of both. This might help future research
develop better methods to more precisely analyze the effects of epilepsy on emotional and
social cognition. The studies and their findings can be found in this catalog.

'Thus, we are confronted with a striking congruence between the results of the philo-
sophical inquiry and the neuroscientific empirical research—even if we can only treat these
congruencies as “clues,” since the cooperation of philosophy and empirical science cannot

extend further than that. The aesthetic-artistic research of the group at the Institute for the



Performing Arts and Film opened up another perspective.
One aspect was its experimental method of creating visual
stimuli for the neuroscientific studies through repeated takes,
rehearsals, and recalibrations. This represented a considerable
effort and more reflexive sensitivity than is normally the
case with empirical studies, which generally work with
material that is more or less given. Moreover, together with
the Immersive Art Spaces of the Zurich University of the
Arts, the group conducted its own studies on the experimen-
tal practice of self-encounters. After all, translating their own
expressions into avatars required the actors to continuously
“work” on their own faciality—not only on how they made
certain expressions, such as those of fear, joy, or neutrality,
but also on their sense of self as such. While the philosophical
working group identified interactions with human faces in
contrast with avatar faces as an insurmountable

difference, the aesthetic-artistic research group

played with this experience and experimented  FIG. 12

with “overcoming” it. Aesthetics and art primar-  JOHANNES GUMP P, SELF-PORTRAIT

ily work not with realities, but with possibilities. 1646, FLORENCE, THE UFFIZI GALLERY

'This is decisive for the future of artistic practice in

theater, film, and, more and more, interdisciplin-
ary art, because these forms’ experimental spaces
create their own experiential frameworks that
have always engaged with the problem of encoun-
tering oneself.

While artists have historically always used mirrors
for their self-portraits (see Kruse 2008), today’s digital
technologies create “other mirrors” that have more to do
with “doppelgangers” and the free, artistic shaping thereof.
Virtual encounters with one’s own “face” in an image are
made possible by techniques like animating or altering it,
or by motion-capture systems and other three-dimensional
virtualization programs like those used in film studios. These
encounters give actors the opportunity to experiment with
their own identity, to double or distort themselves, in order to
spur communicative processes that not only reveal the poten-
tials of avatars, but also make visible the differences in how
people relate to other humans and to artificial
beings. These differences, of course, stand at  FI1G. 13

the center of the collaborative research project.

KYLIX WITH DIONYSUS WITH THYRSUS AND

But this section focused less on the nature of VINE BRANCH BY MAKRON, CIRCA 480 BC.

this difference and its ethical consequences
and more on art’s “joyful play” with trans-

formation, which has been part of its practice

FROM THE GODS OF THE GREEKS, BY E. SIMON, 2021.
© THE UNIVERSITY OF WISCONSIN PRESS

since Dionysian theater. After all, the arche-

typal god Dionysus originally stood less for

intoxication and revelry in pleasure—these were later additions to his meaning—and more

for metamorphosis and masks. Thus, the inquiry into the use of avatars in digital theater was

also an inquiry into its relation to the classic mask. It is this desire for “becoming other” that

generates its own experiences, knowledge, and perhaps even “fear” (see Aristotle), which has

its own reflexive dimension that exceeds mere pleasure. The social relevance of art and the

modes of research enabled by it have their own singular, unmistakable power. Beyond the
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visualizations produced for the neuroscientific experiments, the rich collection of images of
faces and their various avatarizations represent artificially induced moments of “becoming
other” that could be studied from other, art-specific vantage points. The current catalog
documents not just a selection of the images and their experimental use. Multiple contri-
butions also deal with the aesthetic productivity of the various playful interactions between

“actors” and “avatars.”
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and texts published elsewhere. They all revolve around the research topic in a broad sense.
They offer a range of perspectives on the same subject and open up a discursive field that
invites readers to continue the work in different ways. Some complement or overlap with one
another, while others explicitly contradict one another. But above all, they diverge in their
forms, which range from academic articles, such as the reports on the findings of neuro-
scientific experiments, to artistic pieces on the “experience of oneself with one’s avatar,”
which gained significance as a tool of actor training, to essays that stand on their own.
We thus hope that readers will treat the catalog as a diverse assemblage that is not
so concerned with delivering complete answers as it is with articulating new questions,
engaging in reflection, discussion, and experiment, and perhaps spurring other disciplines

to develop their own inquiries into these issues.

For all translations from German into English, we are grateful to Laura Radosh.
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THE AVATAR

DIETER MERSCH

FIG. 1
THE AVATAR. A LINEAR MATHEMATICAL MODEL

The original “avatars” were intermediaries or messengers in Indian mythology, comparable
perhaps to Hermes in Greek mythology. Heralds, they mediated between gods and humans,
between immortals and mortals, for the latter did not understand the symbols of the former.
The Hindu term—from Sanskrit, 3{ddIX, avatara—stresses the “descent” from the divine
to the human, not in the sense of a fall, but in the sense of an emanation or transitionary
figure. It denotes the transformation of the highest Brahma into the shape of a person or
animal. The avatara is on the one hand the divine power incarnate in the “soul” of all that
lives, on the other hand it is the temporal evolution of the divine throughout the order of
the world and its eras: the transition from the Treta Yuga (silver age) to the Dvarpa Yuga
(Bronze Age) to the Kali Yuga, the present. Although texts on Vishnu sometimes distin-
guish between ten avatari stages, ending with Kali Yuga, the great purification, analogous
to Revelations in Christianity, others see this as a misinterpretation, because all ages must
be regarded as coequals.

In his 1856 short story Avatar, an appropriation of the Indian Veden, other holy
Indian texts, and other obscure doctrines of salvation as is characteristic of nineteenth-
century European philosophy, Théosphile Gautier tells the fantastic tale of Octave de Saville,
whose body is slowly being eaten up from within (Gautier 2011). A dialogue begins between



de Saville and a mysterious healer regarding the illness of the Occident and possible salva-
tion by the gods of India, whom in Avatar were for the first time accorded a central position
in European literature. It is also a story of wandering souls, of body switching and stand-ins,
foreshadowing that which digital avatars of the gaming age in particular are supposed to
do, as well as virtual assistants on the web that act as mediators between people, machines,
and information media: the substitution of subjectivity. They are meant to replace the user’s
corporeality and intentionality with an “all-knowing” (as far as computable functions are

concerned) simulation that has been freed of all material restrictions.

In 1992, Neal Stephenson popularized the technical adaptation of the avatar in his science
fiction novel, Snow Crash. However it is important to distinguish between the mythological
avataris and its artificial, technological counterpart. While the former acts as a religious
metaphor for a transformation, the latter are design objects, graphic surfaces, or diagrams
in a 3-D environment that were created by algorithms. They are completely different from
classic tools, and also from mathematical surrogates of a persona. They are instead image-
agents (Bildagenten) that exist in a universe that is entirely iconically defined. Their configu-
ration equips them with characteristics that follow a logic of decision making that they can,
within the framework of their program, navigate to hold conversations or chat on certain
subjects or take on a number of everyday functions that can be useful for the operation
of computers, technical systems, and internet communication. However, dematerialized
figures, they can only exist in virtual Euclidean spaces. They also exhibit a strange indif-
ference to their co-avatars. Asocial at their core, they are completely focused on their user.
Increasingly, they are equipped with artificial intelligence, advancing to become automata
able to execute processes on their own and make autonomous decisions regarding specific
tasks such as translation.

It is possible, and also plausible, to characterize them as prostheses, in the sense of
Marshall McLuhan’s theory of extensions, but with the caveat that they do not extend our
corporeality, but rather our actions and our wills into our monitors (Beil 2012). One can
also, equally plausibly, see them in the framework of actor-network-theory as actors in a net-
work of other actors, so that they form 3-D models of artificial Others, which interact with
us, intervene in our environment, or substitute for us and take over social functions without
themselves being social. They are like abstract Others without alterity.

They have been called “virtual bodies,” (Klevjer 2006) “digital doubles,” (Gunkel
2010) “puppet Homunculi” (Apter 2008) or posthuman “agents” that are beyond any
differentiation between human and non-human. Like “desiring-machines,” they conjure
a dialogicity or proximity that is in the process of appropriating our powers of speech and
expression, of understanding our mimicry and gestures, and in doing so shifting the mean-

ing of both humanity and sociality.!

At the same time they are nothing other than images or icons in a limited virtual environ-
ment in which—it should never be forgotten—everything has been programmed. When we
speak of “interaction,” it must be remembered that this takes place without exception in the
imaginary realm. We enter into contact with them as images in images, lending them
autonomy and meaning, and sometimes even faked identities, like animated characters in a
film or figures in a novel. Mystifications that see them as fully valid techno-phenomeno-
logical Others with their own personalities or as elements of a complex techno-social future
are at best misleading. This is best illustrated by James Cameron’s 2009 movie Avatar, which
features two kinds of actors, digitalized actors who play “avatars” or people who turned
themselves into “avatars” with the help of a transformation machine, and artificially ani-
mated figures. The two different figures illicit different reactions from the audience, in which

no one, despite 3-D cinematography, believed the illusion that they acted on the same plane.

1

On desiring-machines see Deleuze
and Guattari (1983). See also
Harroll and Lim (2017).
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'The more important concept behind the design of technological avatars is the creation of
virtual artifacts that make it easier for us to deal with the opacity of digital environments
and allow us to move in mathematical environments in a similar manner as we do in our
daily surroundings. They are therefore programmed to “learn” and “remember” or to “show
emotions” and hence develop their own “personality,” which is, however, as cybernetic
as algorithmic storage and self-modification via feedback loops. In order to understand
their “work,” performance, and range it is necessary to take into consideration that their
technical/mathematical construction as well as their digital milieu have a purely simulative
character. Their only perhaps non-simulative element is that they emulate theories about
human lifeworlds. The scope of their freedom is limited, just as these theories are subject

to the scientific restrictions of their times, which reveal nothing but historical prejudices.

Avater “worlds” thus remain in the modus of as if. Their entire reality is appearance and
similarity, including mimesis or adaptation, so that we are dealing with superficialities based
on ‘looking like’ that imitate us or provide a historical snapshot of our being, but always miss
their mark. Avatars, to put it another way, are first and foremost mathematical constructs
made to engage with us in mathematical spaces that are likenesses of models of how we
currently view our world. Their precondition is both the model and the modeling of these
spaces, which have already quasi distorted and deformed the space of the real. In no way
are these spaces identical with the environment we encounter, and even less so with the
ambiguity and confusion of social worlds. Rather they are patterns of ordered structures,
like an algebra placed over myriad fluctuations and spontaneously changing singularities.
'They make an attempt at equality but are more like maps lain over a landscape in an attempt
to cover it. Even if the maps covered every point of the landscape, they would remain maps,
for landscapes contain points no more than faces do “landmarks” that can be recognized
or imitated. For this reason, the outward form of avatars as well as that which they do or
attempt to express can never be more than a homology. They are imitations that are no more
than imitations of imitations, because they are images that act in a world of imagery, like
actors who impersonate a reality that is itself an act, so that it can function as a milieu shared
by them and human actors.

Characteristics are faked on both sides: that of the avatars and their expressions and
actions, and that of the environment, which only approaches human environments when it
remains closed by a homomorphism. All of avatars’ skills, including their facial expressions,
are thus artefacts. We are confronted with a completely artificial system that is so concen-
trated that everything that is possible within it. It is not only part of an anthropomorphic
game, but is itself already an image, or the projection of a ludification to which the human
lifeworld has been subject from the beginning. Avatars mimic the perfect mimes in order to
interact with that which human theories—themselves often no more than phantasms of the
natural sciences—believe or think about them. That is why there can be no confusing them
and us. Even Al avatars cannot be perceived or accepted “as” people, not even if they pass
the Turing test. At most they prove to be the fictions or objects of a techno-imagination that
invents them in order to embed them in a surface graphic world, just as VR glasses pretend
to show something “real.” But their adventures remain as foreign to our experience of reality

as idealized Platonic bodies are to the pyramids of Giza.

In his philosophical essay On the Marionette Theater, Heinrich von Kleist (1972) examines
the manikin and its manipulated play. They are simultaneously clumsy as well as moving
and magical, because the marionettes, dominated by the “wire or string” of the “machinest”
as the puppeteer is called, lack all self-consciousness. They follow the movement of their
mechanics, which follows the laws of the center of gravity, so that puppet theater becomes

a paradoxical “dance,” which, Kleist writes, could not be more perfect because it is antigrav,



that is, it escapes the inertia of material. For that reason, there is “more grace in the mechan-
ical manikin than in the structure of the human body,” for gracefulness became “more radiant
and powerful” as “reflectiveness became dimmer and weaker.” (Kleist 1972: 984, 987). Only
when knowledge has passed through the absolute and “consciousness” has become infinite
does gracefulness reappear, so that humans are imperfect beings between manikins and
God, ensouled only by their attempts at an unachievable perfection (ibid.: 987).2

This thought can be turned around and used to look at the avatar. Marionettes
fascinate us because they have the charm of a clumsy, broken, and ungainly corporeality,
like young children who cannot yet coordinate their movements. They form a caricature
of human liveliness, whose partial grotesquery is literally deathly earnest, because it points
towards the finality and fragility of existence and corporeality. In exchange, the figures can
fly; effortlessly they jump in the hands of the puppeteer, defying gravitation and then sud-
denly striding with seven league boots to a change of scene. Their mechanisms control them
like an alien god, so that drill, incapacitation, and the excessive desire for transgression all
belong together. The marionette, like the mask, plays a game of similarity and dissimilarity,
whereby the similarity first becomes visible through the dissimilarity, and one reflects the
other. Its imperfectum is however is for humans perfeczum, because its special potential, its
creative leaps, stem from its imperfection. They are the true poetics of the puppet.

Digital avatars in contrast neither know anything of such reflections nor of such
poetics. For them, it is enough to be simulation and surface, which are in turn nothing
other than the completion of a mathematical formula. An avatar can never be more than
an approximation, for its image is made out of a network of point-to-point connections and
their geometrical rotation, as in facial “landmark” detection and in the “motion capture”
functions used in animation. The closer together the points, the more exact the image.
But photorealism and hypermimesis never achieve infinity; the forms created can never be
more than approximations whose strange smooth surfaces—lacking the abrasions of real
singularities—reveal the failure of identity. Aporetically, the mathematical function—and
the geometric figure—creates nothing more than an idealization that has no counterpart
in reality, just as mathematics always comes up against the wall of empiricism. The perfect
sphere is not a part of reality, and so every mathematical simulation is incommensurable
with the uniqueness of the living creature.

Nevertheless, imperfectability is also not unknown to avatars. It consists paradoxi-
cally in the impossibility of fulfilling their foundational will to perfectibility. The strange
jolting, angular movements, the uncontrollability of every individual body movement
alongside facial and vocal expressions—seen in particular in Second Life or when computer
games change scenes and it is necessary to go from one room into another—result from
the “logic” of chronic inconsistencies and programming that can perhaps never be perfect,
because, finite, it can never have enough processing power. But this does not make us recall
grotesquery, but rather the endpoint of the models, the algorithmic tools, the slowness of the
processors, and the technical and physical limits of computation. They have no existential
meaning, only a formal one. They therefore seem to be free of metaphors: no symbolic mean-
ing appertains to them, at best only an informatical “not-yet’—the never-ending dream of

the phantasm of mathematical identity.

Behind the mathematical opacity of the avatar is literally nothing but a hypermimetic
projection, which can be distinguished by the level of its abstract perfection, but not its
philosophical meaning. That is why an inexact sketch can be more interesting than the most
precise copy. If a marionette is made of individual limbs with movable parts that are moved
by an outside power, and masks of cavities and concavities with holes that hide rather than
reveal, everything on an avatar is like a screen. For avatars possess no gaze and no voice, and
also no motor function that could express the individuality of their actions. Individuality

is not an attribute of avatars, at most they have idiosyncratic features. Their dull eyes act as

N

Translator’s note: There are of
course many English translations
of this story, many quite good,
but none that fit this essay. These,
like all following uncredited
translations, are mine.
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a screen on which an image is picfured that comes from nowhere and looks at nothing, just
as their mouths and lips seem to have a secondary sound imprinted on them that does not
possess a true place and belongs to no one, or as their movements are not situated in and do
not stem from any body and therefore have neither a center, nor gravity, nor a feeling for the
environment, nor do they seem to act on purpose. The technological tools are obvious: using
artificial intelligence and deep fakes, human voices, gazes, and movements are reproduced
that make use of the unclear relationship between eye and gaze, between mouth and voice,
and between body, motion, and intention to undermine the sensibilities of the observer
and purport to be authentic. In this way, a synthetic expression is created, a “gaze” with-
out shame, interruption, or focus, which cannot search for or observe anything, but looks
through us, that finds no target, but loses itself. Simultaneously, we are confronted with
spectral voices with neither source nor addressee, and therefore without the modulation of
the alterities they are speaking to, for no voice speaks for itself, it is only when it addresses
an Other. The same is true of movements that do not orient themselves, that neither mean
something nor complete an action, but operate in sterile, geometrical environments built by
probability theory.

And in fact, masks, puppets, effigies, and marionettes have a completely different
genealogy than 3-D avatars and robots, despite recurrent attempts to interpret avatars as the
“modern mask.” (Rossler, Schmidt 2010) The two groups are separated by a technical cae-

sura or disruption between myth and poetics on the one

_ side and technology and informatics on the other. The

FIG. 2

former derive from a genuine incompleteness that is their
fundamental anthropological and existential condition.
They have a special relationship to death and absence,
in stark contrast to technological artefacts, which have
a positive relationship to perfection and infinity and
bow to a hypermimetic constructivism. Hypermimesis
does not however mean a heightening of the mimetic,
for mimésis in Greek is an ethical figure of moderation
and modesty, since the creatio (physein) is reserved for
the divine alone. For humans there is only “emulation”
(mimeisthai); everything else is Aybris. Hypermimesis is
therefore already hubris, and immanent to it is not only
sacrilege, but also failure.

The unavoidability of the latter is made clear
by the utopias of the “as-if” and the idealization of
appearance, which cannot be fulfilled. They flip the
relationship of similarity and dissimilarity, manifest in
the finite. For what is dissimilar is the wellspring out
of which the similar draws its meaning, provided that
comparisons and equivalences presuppose the incom-

parable and difference. It is only

where we see differences that we

THE GEOMETRY OF AN AVATAR MODEL. can discover identities and make

things become similar (Verihn-

lichung). Similarity and identity

are first and foremost reflexive
concepts. In contrast, simulacra whose calibrations are processes of mathematical models
target equalities. Their ideal is congruency, equality of structure, and the identification of
characteristics such as intelligence, creativity, intention, and expression. The entire theater
of industrial technology, of which digital worlds are in the end no more than a descendent,
is geared toward reproduction, that is to say toward the copy, both of which are in turn

derivatives of a logic of representation. Making the absent present in an unending loop,



doubling the world and reproducing existences: this is the unspoken telos of the nineteenth
century and of our present era, which seeks to escape death and finality through deceptively

realistic illusions, but only produces an endless slew of kitsch.

The desire for the invention and spread of avatars is therefore the exact opposite of our
cultural desire for masks and dolls, no matter what has been said (Calvillo-Gimez and
Cairns 2008). They are the mirrors of our lack, which is a condition for our creativity. The
term “lack,” which denotes missing something, is however misleading, because that which
seems to be a “lack” is an advantage and a gain. Correspondingly, avatars can never die—
at most they are deleted—and they remain without tragedy or pain and therefore deserve
neither empathy nor worry. To the contrary, they are cheap objects of a sado-masochistic
diversion; embodiment of an unreserved desire for control and power that however, like
all sado-masochism, tends to hit back, not because of inner resistance, but because of the
necessary incompleteness of its construction, which also remains unforgiveable. They are the
true “lack,” which is why we do not shy from taking revenge on them. When that which we
desire more than anything is fundamentally unfulfillable, then it must be destroyed. That
is why avatars are not objects that we can love, but that we must hate. Their unfulfillable
nature is built into the logic of their mathematical design.’ Better models with optimized
resolution or more precise skills might replace their predecessors, but they will invariably
exhibit the same lack of unattainable completeness. This is in the end true of all artefacts,
no matter how perfect, for we are always confronted with relative autonomies and the
impossibility of consumation.

Furthermore, while ritual masks are part of performative cult and children’s dolls
belong to a poetics of transformation, the functions of avatars do not even touch the founda-
tion of the social sphere but stand aside, so to speak, untouched and untouchable. The only
social function they can fulfil is the substitution of instrumental practices—in caretaking,
in consulting, as game counterparts, as the help function of human-machine interfaces, etc.
But as Philipp Stoellger has recently stressed, instrumentality demands reliability, which is
something quite different than commitment, trust, or responsibility, those underestimated
foundations of social relationships that constitute its true koinonia (Stoellger 2010). We rely
on functions, on the smooth workings of operative processes, but we #rust in people, for the
precondition of trust is “relationship,” not “relations.” That is why, no matter how successful
the techno-social interactions between humans and machines or their iconic substitutes
are, there is no human “bond,” in the emphatic sense, or relationship to avatars, merely an
employment or use.

That which legitimizes the sociality of the social sphere is the break or discontinuity,
in one word: mortality. In return, we gain contingency and thus the chronic illegitimacy
of trust, commitment, and responsibility, which have no norm or rule guaranteeing our
belief in them making them in every moment vulnerable and subversive, because they force
revolvere. 'The technological automatisms and their figurations, of which avatars are only one
version, seem to make them redundant and to free us from them by replacing the unfore-
seen and the intrusion of events with ends-and-means operations that are controllable. But
this implies putting repetition and identity and their fictionalizations at the center of social
processes and thus privileging infinity, rather than putting difference and finiteness and

with them time and history in first place.
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PROSTHETHICS.
REPLACEMENT
AND EXCHANGE

JORG STERNAGEL

The front cover of a Turkish edition of Théophile Gautier’s 1856
novella Avatar, originally published in French, bears a reproduction of
salinocut by the German painter Heinrich Hoerle, which was printed
in the mid-1920s: it is a “prosthetic head” (Prothesenkopf), which has
replaced a human head with an artificial one.!

'The head is portrayed in profile—Ilike a human portrait—but
at the same time is shown to be a purely mechanical, metallic, and even
electronic skull, as suggested by visible circuitry around its artificial
mouth, neck, and occipital area. Only the human outlines imply that
this is no longer something purely human, but a replacement thereof,
a sort of prosthesis that stands in for a body part, usually a limb or
organ. Whereas Hoerle depicts these contours in reference to body
parts, Gautier portrays them textually in reference to the entire body,
which is replaced altogether. A physician gives Gautier’s chronically
ill protagonist Octave de Saville the opportunity to slip into the body
of another person who, as his “avatar,” not only grants him health,

but also the affections of
his previously unattainable
FIG. 1 love interest. With these

HEINRICH HOERLE: PROTHESENKOPF, MID-1920S. themes, both Hoerle and

HTTPS:/DE.MWIKIPEDIA.ORG/WIKI/DATEI:HEINRICH_HOERLE_PROTHESENKOPFJpg ~ Cautier invite reflection on
a domain of “prosthethics”

that arises from a pros-
thesis as it opens our eyes
to what can and cannot be

replaced or exchanged.

REPLACEMENT

In one respect, the process of successive replacement unfolds as a situation of conflict (Aus-
1 See Gautier (1888). Artwork: einandersetzung, literally “taking-apart”) that has befallen a person, a process that continues
Heinrich Hoerle in: Backes (1981):
216 (Druckgrafik no. 31 in the list
of the artist’s works). many of his other works that address injuries caused either by the recent First World War

onward via the body. In the case of Hoerle and his print of the prosthetic head —as with



or by the burgeoning progress of industrialization —the situation is one of suffered violence
that has necessitated amputating whichever part had been injured or mutilated, then replac-
ing it with a prosthesis that would allow the person to carry on living, but also working.
Even if the prosthetic head is more a robotic phantasm of a head replaced with technology,
thus also replacing human thought, it does indeed belong on the list of body parts that (can)
no longer serve their purpose, marked by loss and lack. Loss: I am becoming headless. Lack:
I am missing my head. How can I still perceive, think, and act? What am I suffering through,
why, and how? Will I be replaced by a machine? What is this “techno-logical” development con-
Jfronting me with?

For Hoerle, this machine is an actual entity of war and of capitalism. The mechani-
zation of life extends to the body, intervenes in it, mangles it, injures and mutilates it. How-
ever, it is humans who have authored and accordingly instrumentalized this mechanization.
Particularly in the twelve lithographs depicting “cripples” in Hoerle’s so-called “Cripple
Portfolio” (Druckgraphik no. 17) from 1919, he depicts “passionate protest against the
beastliness of war, an accounting of the enthusiasms and promises of 1914: cripples. the
madness, that there are people who have been divided in thirds or in half, who go on living
in an indifferent world; the sickly feverish distortions of crippled existence and their indi-
vidual forms of expression have been transferred with a quick hand onto these virtuosic

pages,” as Hans Faber describes it in the

organ der grappe progressiver instler; v = [ ENRRREEE

(official publication of the group of progressive
artists, a to ), of which Hoerle was the editor
(See Backes 1981: 116). The same applies to
his prints Krippel bettelnd (Cripple Begging)
(Backes: Olgeméilde no. 18) from 1921 and
Denkmal der unbekannten Prothesen (Monu-
ment to the Unknown Prostheses) (Backes:
Olgemilde no. 67) from 1930. The figures
in both works have been given prosthetic
heads, making visible in art what was already
visible on the streets: people who had lost

parts of their bodies during the war, who

FIG. 2

HEINRICH HOERLE: DENKMAL UNBEKANNTER PROTHESEN

(MONUMENT TO UNKNOWN PROSTHESES, 1921).

HTTPS://DE.WIKIPEDIA.ORG/WIKI/DENKMAL_DER_UNBEKANNTEN_PROTHESEN#/MEDIA/DATEI:

HOERLE_DENKMAL_DER_UNBEKANNTEN_PROTHESEN_1930.JPG

had been injured, who had been casualties of armed violence committed by fellow humans
(Henninger 2004: 94-96). People who, for example, could no longer reach for something
with their own hand—because that hand was missing, separated by a hand grenade—or
who could no longer walk on their own two legs—because one of them was missing, having
been separated by a false step on a land mine.

As with Otto Dix’s 1920 painting War Cripples, Hoerle’s artworks also depict
parts that had already been replaced by prostheses—the missing and therefore invisible
limbs—exposing a perspective on suffering that is indispensable for understanding what
makes all violent occurrences violent (their Gewaltsamkeit, or violent-ness), questions with
which these works confront us. Pascal Delhom remarks: “For the exercise of violence is

distinguished as such from other types of action only insofar as it is directed against other
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2 Above all, this also means not
simply describing violence using

terms such as bestiality or animal-

ity but bringing them back into
the human realm of responsibility

in order to emphasize correspond-

ing relationships clearly.

living creatures and harms them; insofar as it intends to cause suffering.” (Delhom 2014:
158) The factor of the exercise of violence, which here is viewed squarely in the context of
action, involves an inherent premise that this action—that is, the violent occurrence—is
entangled in its lead-up as well in its lasting aftermath. Violence aims at the face of other people;
aims at that face’s annibilation, both in its physicality and in its unattainability; and aims at tran-

scending it by penetrating alterity.
Lévinas develops this idea as follows:

Corporeity is the mode of existence of a being whose presence is postponed at the
very moment of his presence. Such a distension in the tension of the instant can only
come from an infinite dimension which separates me from the other, both present
and still to come, a dimension opened by the face of the Other. War can be produced
only when a being postponing its death is exposed to violence. It can be produced
only where discourse was possible: discourse subtends war itself. Moreover violence
does not aim simply at disposing of the other as one disposes of a thing, but, already
at the limit of murder, it proceeds from unlimited negation. It can aim at only a
presence itself infinite despite its insertion in the field of my powers. Violence can
aim only at a face (Lévinas 2007: 225).

'The injured war veteran portrayed by Hoerle has already suffered the loss of a body part in
a war that affected him and other people, and that, as with every use of violence, is attrib-
utable to human beings. “There is no violence without people who exercise it or who permit
it to be suffered. And if we do not ascribe a particular instance to a person and nevertheless
experience it as violence, we can do so because we ascribe it to another entity, to a god or
personified destiny that we view as an intentional author. Neither a natural disaster nor an
injurious attack by an animal that humans have not trained accordingly is experienced as a
form of violence.” (Delhom 2014: 156) Violence is contingent upon human beings. It is part of
our humanity.? The same holds for all its applications, which are conceptually described using
words such as “structural” or “symbolic” because they are not simply natural phenomena,
and nor do they follow specific causal rules of nature. They are only violent (gewaltsam)
because they are human-authored, that is, because human beings could have controlled or
prevented them and their repercussions as natural events or because they, in their produc-
tion and reproduction, fall within social processes and structures of human responsibility.
“Thus, phenomena of violence presuppose a causal entity that can act intentionally and can,
for that reason, be viewed as violent (gewalttitig).” (Delhom 2014: 156) This entity is human
and cannot be replaced in a phenomenology of suffered violence, so conceived because it holds
responsibility, especially when the violence results in the injury of other living creatures.
“For a living creature does not only live in the world, but on its own (von sich aus) has a con-
nection 7o the world and to the other living creatures in the world. As the subject of this
connection to the world, it perceives stimuli, discerns objects, moves self-sufficiently, and
enters into relationships. Hence, it comprises the point of departure and the center of its
connection to the world and to others. This connection constitutes its life.” (Delhom 2014:
156-157) At this point, Delhom elucidates that not only does an injury harm the creature’s
body and its physical constitution, but also has repercussions that include damaging percep-
tions, movements, and relationships. The injury “affects it in its connection to the world and
to other creatures. The specificity of the injury lies in this link between the harm to body and
psyche and the damage to perceptions, movements, and relationships. Only a creature that
has a connection to the world on its own (von sich aus) can be injured.” (Delhom 2014: 157)

Delhom highlights that precisely what is affected by a violent occurrence—the
aspect of on ifs own, von sich aus—defines the connection to the world and can also be
described as freedom or spontaneity. “On the one hand, it is the only possible target of vio-

lence, as an intentional action. After all, what distinguishes it from all other objects is that



it largely deprives the actor of intentionality and thus interferes with his privileged position
at the origin and the center of his world. That is why it can only be honored or combated.
It prompts either recognition or violence. On the other hand, there would be no violence
either if its chosen target were entirely out of reach.” (Delhom 2014: 157) Violence reaches
and damages living creatures in their connection to themselves, to the world, and to others.
It injures them by harming their bodies and their psychological makeup. In this regard,
Delhom quotes Lévinas: “Violence bears upon only a being both graspable and escaping
every hold. Without this living contradiction in the being that undergoes violence the
deployment of violent force would reduce itself to a labor.” (Lévinas 2007: 223) Yet violence
is not only exercised, it is also suffered, and thus it is first and foremost a misfortune (a Wider-
fahrnis, something “befallen”) and neither an action nor the effect of a structure dependent
on humans. “The living creature affected experiences it as the Reversal of its connection
to the world: it does not turn towards the world on its own [von sich aus] but is affected by
something in the world to which it is exposed. Although as a living creature it is the subject
of its suffering —it is not the subject in the sense of an author of an intentional act, but in the
sense that it is subjected (subiectus) to what injures it. The subject of suffering is the subjective
pole of an occurrence that has befallen it and that it cannot escape. It does not constitute an
object, but rather it is affected.” (Delhom 2014: 157) This suffering is precisely what distin-
guishes Gewaltsamkeit, the suffering that takes place in the mutual referentiality between
suffering and its exercise or causation. “The exercise of violence can, like other forms of
action, take place as a means to a specific end. It can occur as an expression of hatred, fury,
or panic; it can be deployed as a demonstration of power and much more. But what consti-
tutes the Gewaltsamkeit of this means, this expression, or this demonstration is that it is or
could be suffered.” (Delhom o. ibid. 2014: 158) Nevertheless, Delholm contends that the
perspective of suffering should not be equated with that of the violence’s victim. Indeed, it
can also be the perspective of the witnesses of suffered violence, and “it is frequently enough
the [perspective] of people who exercise or cause violence to happen and are therefore con-
fronted with others’ suffering due to said violence. Conversely, victims of violence who suffer
from it can also observe it from the perspective of the act and thus understand or even justify
it.” (Delhom o. ibid. 2014: 159) “In other words,” Delhom continues, and this is key: “the
perspective of suffering is not necessarily that of the sufferer. “It also enables observation
of the entire violent occurrence proceeding from what constitutes its Gewaltsamkeit.”(Ibid.)

For Delhom, with his phenomenological approach, this is an effort to shift the focus
to the suffering, a shift based on using terminology that sensitizes to the Gewaltsamkeit of
violence, which also means clarifying that suffering itself is not an experience in itself: “The
subject of injury does not constitute that injury as its object, but is affected by the injury.
Hence, o the extent that it is suffered, an injury is not a phenomenon. Furthermore, it harms
or destroys the bodily and psychological basis for experience and movement in the world.
Thus, for the sufferer, it is difficult to address what has been suffered as suffering. Conversely,
for the other participants or witnesses of the violence, there is always the risk that they
might overlook the specifically violent [gewaltsam] aspect of suffering within the object
of their experience, or that they might view the violent occurrence exclusively from the
perspective of the act.” (Delhom 2014: 160-161) Notwithstanding, in order to scrutinize
the Gewaltsamkeit of violence as an object of phenomenology and not as either a mere mis-
tortune (Widerfahrnis)—which is only suffered and not experienced—or as the object of
utterly constituted experience —which loses sight of suffering— Delhom proposes finding
an approach that treats suffering as a boundary of experience and adopts a perspective of
suffering that distinguishes between intrusive and exclusive violence: “Both types of vio-
lence are suffered as such; both of them affect and injure living creatures in their relationship
to their habitats, in the first case though the intrusion of a foreign object that cannot be
integrated and in the second case through exclusion from one’s own habitat. The intrusion
occurs from the outside in as an injury to integrity; exclusion from the inside out is a denial

of belonging or integration. Both are injurious.” (Delhom o. ibid. 2014: 161-162) And in
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3 See, for example, Melanch-
thon (2018), 6-7. This maxim
also inspired Cicero, Seneca,

Montaigne, Herder, Feuerbach,

Nietzsche, Kant, and Novalis,
for example.

both cases, I observe them from within my body, from within my habitat, which I can never
leave and from which I perceive the world as an exterior world of objects, from which I sufter

physical violence as an intrusion.

EXCHANGE

“No one could understand the disease which was slowly undermining the constitution of
Octave de Saville. He was not confined to his bed, but led his usual life, and never a com-
plaint issued from his lips; yet it was obvious that he was dying. He could tell the physicians,
whom the anxiety of his friends had compelled him to consult, of no particular pain or
suffering, and their science could discover no alarming symptoms in him. When his chest
was sounded, the result was favourable; and when the ear was applied to his heart, it could
scarcely be said that its beating was either too quick or too slow. He had no cough and no
fever; but his life was evidently gliding away and taking flight through one of those invisible
crevices of which man, according to the saying of Terence, is full. Sometimes a strange faint-
ness turned him pale and chill as a statue. For a minute or two he would seem dead; then
the pendulum of life, stayed for the moment by some mysterious hand, was let go again and
resumed its oscillations, and Octave woke up as it were from a dream.” (Gautier 1888: 5-6).

Gautier opens his fantastical novel Avazar with an account of the illness of its main
character Octave, an illness whose precise characteristics no one seems to know. At the
start, it remains uncertain, as Gautier describes with a reference to Terence, who speaks of
“imperceptible crevices in the human fabric.” For Terence, this is something that can be
affected by another person’s misfortune or unhappiness: “I am a man; I consider nothing
pertaining to man foreign to myself.” (Terentius 1832: 5 line 25) In an adaptation of a lost
comedy by the Greek poet Menander, the Roman Terence gives this line to the man who
punishes himself: the self-tormentor Menedemus who prefers to work in the fields alone,
without the help of farm hands, who he could afford. He argues that everything human is
related and therefore also pertains to him and represents a human attitude that includes
goodness, clemency, and consideration.’ 4 consequence of humanitas: One must practice temperance.
'The Delphic maxim “Know thyself” also calls for thoughtful consideration (Besonnenbeit,
temperance) of the fact that to be human means to be mortal, which expresses a kind of incom-

pleteness and limitation, as Plato articulates in the dialogue between Charmides and Sokrates:

There you are, Socrates, he said: you push your investigation up to the real question
at issue—in what temperance differs from all the other sciences—but you then pro-
ceed to seek some resemblance between it and them; whereas there is no such thing,
for while all the rest of the sciences have something other than themselves as their
subject, this one alone is a science of the other sciences and of its own self. And of
this you are far from being unconscious, since in fact, as | believe, you are doing the
very thing you denied you were doing just now: for you are attempting to refute me,
without troubling to follow the subject of our discussion.

How can you think, | said, if my main effort is to refute you, that | do it with any
other motive than that which would impel me to investigate the meaning of my own
words—from a fear of carelessly supposing, at any moment, that | knew something
while | knew it not? And so it is now: that is what | am doing, | tell you. | am exam-
ining the argument mainly for my own sake, but also, perhaps, for that of my other
intimates. Or do you not think it is for the common good, almost, of all men, that the
truth about everything there is should be discovered?

| Yes indeed, he replied, | do, Socrates. (Plato 1927: 166b-¢)



Temperance in dialogue: The uncertainty of self-knowledge is part of the drama of every body,
which for Octave takes place in the here and now, as Gautier expressed using words such as

” «

“faintness,” “strange,” or “mysterious.” Octave s his body, which he Aas as a physical vessel.
And he is his suffering, which he 4as as an illness. Thus, to follow this main character, with
Gautier’s help, also means following him in his disturbed relationship to the world, to the
others, and to himself. Thus the author reveals to us the experience of Octave’s own body,
his mode of existing. This mode is ambiguous because—to bear with Merleau-Ponty and
paraphrase him here—if we chose to think of him in the third person as a collection of pro-
cesses, such as sight, motor functions, and sexuality, we would realize that these processes
cannot be interlinked and connected to the outer world via causal relationships. Rather,
“they are all obscurely drawn together and mutually implied in a unique drama. Therefore
the body is not an object. For the same reason, my awareness of it is not a thought, that is
to say, I cannot take it to pieces and reform it to make a clear idea.” (Merleau-Ponty 2002:
231) This ambiguity of the body, its dual existence, prevents Octave, his doctors, and his
relatives from knowing any more about him beyond the notion that no other road can lead to
knowledge of him besides that of experiencing, inhabiting (er-leben) his body, “which means
taking up on my own account the drama which is being played out in it, and losing myself
in it.” (Ibid.) As such, Octave himself is his body, at least inasmuch as he calls an acqui-
sition his own. And inversely, his body is like a natural subject, like an preliminary draft
of his overall existence. “Thus experience of one’s own body runs counter to the reflective
procedure which detaches subject and object from each other, and which gives us only the
thought about the body, or the body as an idea, and not the experience of the body or the
body in reality.” (Ibid.) Here, Merleau-Ponty stresses the ambiguity of the mode of existence
through the experience of one’s own body, which departs from the Cartesian tradition, in
which the mode of existence has only two meanings and no more: existence as object and
existence as consciousness. The object is thoroughly an object; consciousness is thoroughly
consciousness; the body is the sum of parts without an interior; the mind is itself present
being without any distance. This is precisely the point at which Gautier begins. Octave tries
to say farewell to his body’s drama, seeks to leave his sick body as a sum of parts without
an interior, and takes along his mind as an existence that, to itself, is right there (sich selbst
gegenwartiges Sein) without any distance.

Gautier invokes the phantasm of transmigration, which for Octave signifies a way
out of his existence, which has been determined by illness, but also an absolute fixation
on another person, on the object of his affection who has been inaccessible to his current,
impaired body, Countess Praskovia Labinska who is married to Count Olaf Labinski.
Octave achieves both aims—to escape his body, which is suffering from illness but per-
haps also from longing, and the possibility of unrestricted access to the countess— through
an exchange staged in the book. With the help of the physician Balthasar Cherbonneau,
Octave is able to switch minds with the Count; from that point on, his mind occupies the
Count’s body:

Doctor Balthazar Cherbonneau, as he stood between the two inert bodies, looked,
in his white robes, like the sacrificing priest of one of those sanguinary religions
which pile up the bodies of men on the altars of their gods. He suggested that priest
of Vitziliputzili, the hideous Mexican idol of which Henri Heine sings in one of his
ballads, but his intentions were certainly less murderous.

He drew close to the still perfectly motionless body of Count Olaf Labinski, and pro-
nounced the ineffable syllable; which he then rapidly repeated over the profoundly
comatose form of Octave. The usually odd looking figure of M. Cherbonneau seemed
at this moment endowed with a weird majesty. The mightiness of the power he
wielded ennobled his irregular features; and, if anyone could have seen him thus
performing these mysterious rites with so
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sacerdotal a solemnity, he would scarcely have recognized in him the Hoffman-
nesque doctor, who challenged, while he defied, the pencil of the caricaturist.

Then some strange and wonderful things took place. Octave de Saville and Count
Olaf Labinski seemed to be simultaneously shaken with a convulsive agony. Their
features were contorted, and a slight foam frothed round their lips. The pallor of
death bleached their skins, while two little quivering bluish gleams, burned with

uncertain light over their brows.

At a gesture of the doctor, charged to the full with magnetic influence, which seemed
to point out to them the journey which the master bade them take, the two phospho-
rescent points set themselves in motion, and leaving behind, as they flew along, a
track of light, sought their new resting-places. The soul of Octave hid itself

| within the body of the Count Labinski, and the count’s soul in the body of Octave.
| The Avatar was accomplished! (Gautier 1888: 56-57)

From that point on, Octave’s minds lives in the body of another man. This gives him access
to another world that does not belong to him, one in which he can meet his beloved, as he
is now also her husband. Gautier has Octave’s mind descend into the body of the count,
completing a descent that points to the literal meaning of the Sanskrit-derived word avatar.
In Indian religions, the word avazar refers to the incarnation of a god on earth, especially
Vishnu. Gautier highlights this cultural etymology early in the novel while setting the scene
of the physician’s office:

Along the walls were hung miniature water-colour sketches, the work of some
painter at Calcutta or Lucknow, representing the nine Avatars already accom-
plished by Vishnu in the bodies of a fish—a tortoise—a pig—a lion with a human
head—a Brahmin dwarf—Rama, a hero fighting the thousand-armed giant,
Cartasuciriargunen—Kitsna, the miraculous child in whom some dreamy minds have
seen an Indian Christ—Buddha, the worshipper of the great god, Mahadevi—and,
last of all, he was represented as in deep sleep, in the midst of the Milky Way, lying
on the five-necked serpent, whose five bent heads formed a canopy over him, await-
ing the hour of his last incarnation when he should assume the body of a white-
winged horse, and by letting his shoe drop down upon the universe bring about the
final destruction of the world. (Gautier 1888: 45-46)

The Avatar was accomplished. The transmigration has been completed. In Hinduism, an avatar
is only a vessel and no exchange occurs between the deity and the figure of an animal or
human; rather, the deity takes animal or human form after “descending” into the avatar.
By contrast, in Gautier’s version, an exchange takes place in the phantasm of a transmigra-

tion, which proves deceptive, however, as the following scene illustrates:

The rest of the breakfast was eaten in silence. Prascovie was not pleased with him
whom she took to be her husband, while Octave was in a state of mental agony, fear-
ing lest he might be asked other questions to which he would be quite unable to reply.

| The countess rose from the table and retired to her own room.
Octave, left alone, began playing with the handle of a knife, and felt inclined to

stab himself to the heart, for his position had become almost intolerable. He had
reckoned upon an immediate victory; and now he found himself lost in the mazy



labyrinth of another man’s existence, out of which he could find no way. In stealing
Count Olaf Labinski’s body, he ought also to have possessed himself of his thoughts
and views; of the languages which he spoke; of his childish recollections; of the
thousand little private matters which go to the making up of a man’s personality;
the threads which unite his existence with the existences of others; but for all this
the skill of Doctor Balthazar Cherbonneau had been insufficient. The misery it was
to be in this paradise, and yet not to dare to take one single step forward!

(Gautier 1888: 99)

Octave’s suffering continues, even as an avatar, because via the actuality of his new body,
he cannot retrieve what constituted that new body (but also his own, abandoned one): the
habits, the skills, the linguistic knowledge, the memories, the Aidden details described by
Gautier that make up a person’s selfhood, the relationships that link one person’s life to the
lives of others. At these moments, Gautier’s prose invites us to perceive Octave’s “avatariza-
tion,” which has been initiated by suffering and brought about via longings or fantasies, as
an idea that gradually withdraws from its bodily basis, for in the end the avatar Octave has
nothing left to say: he cannot access any of the experiences that proceeded his own being-
right-there (Gegenwart). His being-there is left emptied of sense; he cannot answer to it. From
there, it is not a stretch to observe the avatar not only in text—via a phantasm, a fiction,
or something imagined—but also in mediality and pictoriality, in the rise of algorithms
and digitalization. This demonstrates that the avatar depicted there, with its telepresence
(Teleprisenz), on the screen, whether controllable or not, having a presence (Anwesenbeit)
without being-right-there (0hne Gegenwart), does indeed create leeway for possibilities of
self and other between the image and viewer—and shows that meanings can shift accord-
ingly. Nevertheless, this is certainly nothing more than an ethereal-ization of our world in
so-called cyberspace, which, as a result of its de-materialization, elevates visibility but does
not solve the puzzle of invisibility; it exists in a loss of inter-corporeity, and thus cannot
visibly expose the hidden details mentioned above. As Kite Meyer-Drawe stresses, “No one
will discover in digitized bodies how humanity will achieve a meaningful world. The visible
space is becoming dense. It does not leave behind any void in which a Cartesian pineal gland
could serve as the guardian of sense.” (Meyer-Drawe 1996: 140) Meyer-Drawe builds on
Merleau-Ponty (2000: 215): “Meaning is invisible, but the invisible is not the contradictory
of the visible: the visible itself has an invisible inner framework (membrure), and the in-
visible is the secret counterpart of the visible.”* It thus remains puzzling even if we, joining
Michel Tibon-Cornillot, assume that an “intermediary” sphere has spread out, “a meta-real
seam in which the mechanical and artificial takes a place across from its human producers,
who recognize it for their part as far superior to the classical machine.” After all, according
to Meyer-Drawe, the meaning “with which we equip our world at their suggestion will not
be revealed by studying neural networks, nor will it be decrypted by information models.
To understand that meaning, we have to return to the fact that we are not, after all, glass
people in a glass world.” (Tibon-Cornillot 1982: 146) In other words, this aesthetics of
existence would only be perceivable as such if the bodily self becomes tangible as a locus of
exposure vis-a-vis other people, in obtaining inter-corporeity, in a presence (Anwesenbeit) that
includes being-right-there (Gegenwarz), and when corporeity is conceived as the actualiza-
tion of humanness and as realization and not “avatarization,” because only in realization is

ineluctable vulnerability and mortality revealed.

The translation of this contribution is based on chapter 3 in Ethik der Alteritir. Aisthetik
der Existenz. Wien: Passagen Philosophie, 2020. Permission for use has been granted by the
publisher.
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AVATARHOOD
AND SELFHOOD

RUNE KLEVIJER

VIDEO GAME JOURNEY

"Avatar” has for more than 20 years been a common term in studies of online games and
virtual worlds, following its first adaptation into digital culture with the online role-play-
ing game Habitat (1986) and Neil Stephenson’s novel Show Crash (1991). The concept has
to a certain extent migrated from online contexts into the study of single-player gaming,
although “player-character” and similar terms are here still often the preferred term.

There are broadly two different kinds of avatar theory. First, we may study the uses
and meanings of graphic user representations in digital environments, including player-
characters in videogames. The job of theory will then be to describe and map out the multiple
and complex ways in which people interact with and through digital user representations,
across a broad and diverse field of uses, arenas and social contexts, from Pac-Man to social
media.

But we may also apply avatarhood as an analytical concept. Avatarhood is then
thought of as a version of se/fhood, and a unique principle of interfacing with computer-

generated environments. Applied analytically to a given context and design, the principle



of avatarhood is a function, which means that an object or a mechanism is an avatar inso-

far that it manifests this function. With respect to videogames, this implies that playable

characters can have other uses and meanings than avatarhood, other functions.

The concept of avatarhood is useful for identifying and delineating avatar theory as a

field of study, as well as for analysing notions of “avatar” that are guiding creative practices

in gaming and digital design. Indeed, in terms of its origins and central position in digital

culture, the concept of “avatar” is primarily a creative and commercial idea rather than a

theoretical-analytical construction.

VIRTUAL BODY \ PERSONA\

GAME PIECE

So what is avatarhood? The first ever graphical online multi-user game, Habitat in 1986,

was also the first to adopt into digital culture the term “Avatar”, from Sanskrit, which refers

to the crossing or descent of a Hindi deity (usually Vishnu) into human form, as a material

incarnation of a deity on earth. Chip Morningstar, one of the game’s creators, felt that avatar

was an appropriate term in the sense that
“we humans are like deities, or at least exter-
nal souls, with respect to a virtual world that
exists only inside a computer simulation”".
The concept has since become a popular ref-
erence for any graphical representation of
users or players in computer-generated envi-
ronments.

Early literature on avatars shows that
the general idea of user representation,
manifestation or “embodiment” in virtual
environments captures two interrelated but
distinct ideas. The first idea is that avatar-
hood is an interface to Virtual
Reality, a virtual body. The focus

is on embodiment in computer-

THE FIRST GRAPHICAL ONLINE

generated environments in the MULTI-USER GAME HABITAT (1986)

corporeal sense, of the kind

that is produced by immersive

VR technology. Frank Biocca’ early formulation of this concept in “The Cyborg’s Dilemma:

Progressive Embodiment in Virtual Environments” (1997) is instructive:

“environment”. (Biocca 1997)

boundary between inside and outside, between the part of the VR world that is “me’

In immersive virtual reality systems the avatar is not the small puppet used in
standard computer interfaces, those regular computer monitors on which an iconic
representation of the self is moved in a world via a mouse or joystick. In immersive
VR the whole interface defines the boundaries and shape of the body by defining the

”

and the part that is “the world” (...) From coherent patterns of energy impinging on
the senses (i.e., the proximal stimulus) the virtual world is divided into “self” and

'The idea that avatars are bodies in Virtual Reality has links to the concept of “presence” or

“telepresence” in VR literature (Rheingold 1991, Steuer 1992). In Biocca’s approach it is the

embodied self-presence itself that is the avatar (“the whole interface defines the boundaries

http://heritage-key.com/blogs/
michael-kan/what-avatar-
creators-chip-morningstar-and-

randy-farmer-trace-ancient-roots-

latest-/
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and shape of the body”), not a visually represented character. The idea of avatar as virtual
body is heavily embedded in avatar etymology; the avatar is a corporeal manifestation of the
player in a world of ones and zeroes, the player incarnated in digital flesh.

On the other hand, avatars have more commonly been thought of in expressive and
interpersonal terms, as virtual personas rather than re-embodiments the corporeal sense. The
avatar as digital persona is a vehicle of self-presentation, make-believe and social commu-
nication. Gregory Little’s “Avatar Manifesto” (1999) articulated a variant of this concept of
avatarhood: “The avatar is a delegate, a tool or instrument allowing an agency to transmit
signification to a parallel world”. His formulation exemplifies the way in which avatars and
their “worlds” have typically been conceptualised as a discursive and communicative prac-
tice. In the field of computer-mediated communication, avatar studies has had a primary
interest in graphical virtual worlds like Second Life (where user-characters are officially called
“avatars”) or online role-playing games like for example Star Wars: The Old Republic. Among
the core concerns in the early literature were the complex and sometimes “deceptive” nature
of the relationship between offline and online identities (Donath 1999), the ways in which
the visual language of avatars affects perception and social judgment in virtual communities
(Nowak, 2004, 2015), or how avatars reflect and propagate stereotypical racial identities
(Nakamura, 2002).

The original idea of avatar as persona has also been influential in game studies and
gaming discourses. Avatarhood is here most often conceived in representational terms,
as the character of the player, in online worlds as well as in single-player games. At the

same time, there is an influential tradi-

I - of cheory that de-emphasizes o even

rejects the significance of player-characters
in player experience. Fuller and Jenkins
(1995) argue that Mario or Luigi are not
really characters in the narrative sense but
rather “capacities for action”, and as such
“little more than a cursor”. The observa-
tion that player-characters are mediators of
player agency has been developed into the
idea that avatars are interfaces to a game
system (Jorgensen, 2013). Such game-entric
accounts in computer game theory point to

a medium-independent concept of

avatarhood. Linderoth (2005) notes

that “we talk about our game pieces

STAR WARS: THE OLD REPUBLIC

in board games as a part of ourself,

and can in the game of Monopoly
claim that ‘T’ stand on chance”. In general game design theory, Bjork & Holopainen (2003)
define “avatar” as “tokens that represent players”. The notion of avatar as game piece, a
token representative and mediator of agency within an abstract game system, indicates that
avatarhood may indeed be given also a formal articulation. One could, after all, play Snakes
& Ladders or Monopoly without tokens, just as one might do in any game that is not also

a physical sport.

AVATAR: THE GENERAL IDEA

Looking for a general idea of avatarhood that may capture virtual bodies, personas/characters

as well as game pieces, we may take a cue from Kiristine L. Nowak. With reference to

4

Snow Crash, she says that avatars “...in some way allow people to be embodied in, and



have experiences only possible in computer-generated environments” (Nowak 2015:4). This
formulation connects to the original idea of descent and re-embodiment, while arguably
being applicable to a range of digital environments, from Pac-Man to Facebook. The key
idea is that avatarhood is about being “embodied” or sifuated in a digital environment, “in
some way’, as opposed to having direct access and agency in relation to a digital space or
domain, from the outside.

Hence avatars are not cursors or tools in a purely instrumental sense, but embodied
representations within computer-generated environments. “Environment” does not neces-
sarily refer to navigable spaces in VR or videogames, but to any bounded and consistently
structured domain with characteristic properties and affordances. Via the interface of the
avatar, we can say that we “descend” upon a computer-generated environment, in a way that
allows us to relate to it as our environment, our “world”, our habitat. This situatedness or
embeddedness, which I suggest we may call native embodiment, is a defining characteristic

of avatarhood.

EXPERIENTIAL AND
HERMENEUTIC SELFHOOD

What does it mean that an avatar is an embodiment of the se/f? In the literature on the
concept of selfhood, there is broad agreement that selfhood can be defined in multiple
dimensions, so that we can talk of for example “ecological self”, or “social self”, and so on.
However there are different ways of slicing it up, different approaches to how to understand
the relationship between different aspects, and different positions with respect to which
aspects are more fundamental®.

Dan Zahavi and Shaun Callagher have suggested that aspects of selfhood can
be grouped under two main dimensions: the experiential self and the narrative self.’ The
experiential self refers to the “I” of subjective experience, and the immediate givenness of
first-person experience and agency as my experience and my agency. The experiential self
may also be defined as a “minimal” and irreducible sense of self-awareness; the awareness
that an experience is mine rather than the experience of another cannot be put into doubt,
but is a given. Zahavi (2005, 2007) says that ownership of experience is by implication
perspectival ownership. The self-aware subject experiences in a certain way, in a certain
perspective; there is, in Zahavi’s words, something “it is like” for a subject to have an
experience (2007:5).

In line with classic phenomenology as well as more recent ideas that cognition and
the self is “embodied” or “situated”, Zahavi argues that the phenomenal self is a priori
embedded in its environment, even if this relationship may be operating behind our back,
as it were, insofar that it is not included in our self-awareness in its minimal form. Self-
experience is “the self experience of a world-immersed self” (Zahavi, 2007:6). This idea
of the world-situated self draws attention to the self as given in bodily and perceptual
experience (Gallagher & Zahavi, 2008). It also connects the experiential self to the idea
of the ecological or “enactive” self, which implies that that selfthood and cognition is con-
ditioned by the nature of human beings as organisms, “tuned in” to their environment and
habitats (Neisser, 1988).

Zahavi and Gallagher’s “narrative” self, on the other hand, is a concept more familiar
to sociology, literary theory, and media- and cultural theory. The narrative self is the reflex-
ive and conceptually mediated self, constructed through a work of self-interpretation, and
can be seen as the expanded or “thick” counterpart to the minimal or “thin” phenome-
nal self. It is more strongly interpersonal, expanding from the minimal intersubjectivity of

me-other to the social construction of the self. Significantly, the “thickness” of the narrative

2

See Gallagher (2000) for
a concise overview.

3

The main idea and points of
discussion are summed up in
Zahavi (2007) and Belt (2019).
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4

MacPherson (2010), quoted in
Carlson and Taylor (2019)

self involves an act of individuation, which fleshes out what it is to be “me” in particular, as
opposed to someone else. In contrast, the experiential self is a “dry” or formal category, an
attempt to articulate selfhood as such, in its most abstract and minimal sense.

The narrative dimension refers to the active shaping of the self, or in a stronger term,
the self as an ongoing project. In a highly pluralistic and differentiated society, the her-
meneutic self-project will typically be situated not only in a general historic and cultural
context, but differentiated as multiple ro/es manifested in relation to different situations and
contexts. Self-projects and roles are often made socially explicit through signifying and
discursive practices, and through cultural activities of self-expression and self-authorship.

Avatarhood, then, may productively be seen as a proxy version of the kind of selfhood
conceptualised by Gallagher and Zahavi. To avoid confusion in the context of avatars in
digital media, hermeneutic is probably a better term than «narrative». In the hermeneutical
dimension, selfhood is understood as a process of reflective self-interpretation and self-

construction.

DIGITAL PROXY SELFHOOD

In general terms, a “proxy agent” is an authorised mediator, a representative who acts on
behalf of an outside actor, an authorizer, in a given situation.* A proxy agent mediates
ownership of actions, in such a way that the actions of the proxy agent count as the actions
of the authorizer, who is then also responsible for their consequences. We may say that an
avatar similarly functions as a proxy of the user or player. When I am playing a videogame
via an avatar, the failure of my avatar is my failure, and the weakening of my avatar within
its environment is my weakening in the environment. At the same time, the notion of proxy
selfhood, inspired by Gallagher and Zahavi, implies a relation that goes beyond agency and
representation in the instrumental sense.

Proxy selfhood is defined by two proxy relations:

Proxy identity, or self~embodiment, means that avatars are embodied externalisations
of the self, mediating a subject-position and experiential ownership. Experiences via digital
proxy embodiment are my experiences, from my perspective or “point of view”. There is
something “it is like” to be me as a particular avatar. Proxy selfthood is a monadic relation, a
self-to-self relation. This distinguishes avatarhood from the relation between an authorizer
and proxy agent, which is a dyadic relationship. It also differentiates avatars from the kind
of dyadic relationships we are familiar with from literature and cinema, in which we are able
to identify with or project ourselves into another person, imagined or real. Avatarhood is an
identity relation, not a relationship of identification.

Proxy situatedness, or native embodiment, is the avatarial version of situated or embed-
ded selfhood. The term “native” highlights avatarhood as interface, a traversal function, a
re-embodiment of the self across the human-digital divide. Unlike a purely instrumen-
tal interface (like mouse cursor or voice command), digital proxy embodiment situates the
player or user as a natural member of the environment. In native embodiment, the “passive”
or centripetal relation between avatar and its environment—the ways in which agents and
forces can affect upon it—is as important as the active or outward-moving, centrifugal rela-
tion of agency and mastery. The centripetal relation is of particular importance in gaming.
Via the principle of avatarhood, video game players are being subjected and exposed to an
alien and often hostile environment, as native inhabitants.

Native embodiment is an alterity relation, a temporary re-embodiment of the self
as a technological construction, the self as nonself. In cultural and psychological terms,
participation and engagement through avatarial interfaces thrives on this underlying
paradox. In avatarhood, selfhood is being offset and put into play; I am experiencing a

version of my self that is native to an alien environment.



Native embodiment is also a role at the level of experiential selfhood, a pre-reflective
externalisation of the self, which may be brought to awareness and fleshed out in the
hermeneutical dimension. This role is also very often designed to be an active proxy rela-
tionship, a project of self-construction and self-authorship, via the technological tools of

avatar Conﬁguration.

DOMAINS OF AVATARHOOD

The concept of avatarhood as outlined above is rooted in video gaming and virtual worlds,
but can also be applied more widely to throw light on avatar-like aspects of digital identi-
ties online and in networked society in general. With respect to gaming, the avatarhood
approach emphasises situatedness and the centripetal dimension more strongly than estab-
lished accounts in game studies, which overall tend to focus their attention on agency and
creativity. The idea that avatarhood is a proxy self-world relationship also points to the
existential relevance of avatars, as has been examined by Vella (2015) and Kania (2017).

With respect to online sociality in virtual worlds, attention to the experiential
dimension of selfhood draws attention to the way in which avatars are corporeal exten-
sions as much as communicative ones, even if this aspect tends to be given less attention
in psychological and sociological research. In their study on avatar personalisation in three
virtual worlds Ducheneaut et.al (2009) concluded that “...avatars might be a better vehicle
to explore new forms of physical embodiment rather than for exploring new facets of one’s
personality (1160)”.

'The notions of proxy selfthood and native embodiment go against the popular idea
of Total Immersion, which has been seen as the holy grail in a long tradition of immersive

amusement technologies, and which has also

been reflected in Hollywood fantasies like _

The Matrix or Avatar. 'This VR ideal posits
that virtual embodiment should be, as much
as possible, a replica of natural embodiment,
and that, accordingly, interfaces should be
naturally immersive and immediate. In
contrast, the principle of proxy selfhood
accentuates the alterity dimension of digi-
tal self~embodiment, which is premised on
dedicated learning and habituation rather
than sensorial immediacy.
Journey (Thatgamecompany, 2012)
illustrates the significance of corporeal
virtual embodiment and learned proxy
embodiment in online environments. In this game there is no verbal communication
when player-avatars meet and join, no identity markers, and limited possibilities for visual
expression. Indeed there is very little beyond the experience of being physically together
in a particular place, by extended proxy. This intuitive sense of bodily co-presence is not
produced via immersive VR interfaces, but via the learned motor-perceptual practice of
inhabiting the lands of Journey as avatar, via the fingertip interface of the game controller.
With respect to identities in social media, proxy selfhood is anchored not so much in
the visual representations of users (which may sometimes be referred to as “avatars”), but in
the activities and characteristics of a user profile as such. As in Second Life and similar virtual
environments, saying that your social self on Facebook is simply yourself in front of the
computer is not the whole story. In this context, the concept of avatarhood serves to high-

light not only the mechanisms of active self-interpretation and self-presentation involved

SECOND LIFE
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in maintaining our online social personas, but also the forma/ definition and positioning of
ourselves as avatars in an algorithmically structured social and public environment. Such
formally articulated avatars, like any avatar, are only in part constructions of our own design.

As a special variant of “extended selfhood” (Belk, 1988), the concept of avatarhood
can also be applied more broadly, to address native embodiment in the dataspaces of modern
life. Avatarhood in this expanded sense would apply to the “you” that is being targeted by
google ads online, as well as to our digital identities as defined by government, work and
career. E-government platforms, workplace portals, and other personalised interfaces make
formal identities accessible and manageable in a way that was unimaginable just thirty years
ago. This development arguably changes the nature of formal identity from public record to
proxy selthood. As in the games we play, our avatarial selves in digital society are vehicles
of self-monitoring and scorekeeping, in ways that resonate with broader trends towards the

gamification of modern life.
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THE SELF AND
ITS AVATARS

IN NEURO-

PSYCHIATRY

PETER BRUGGER

Musing about the similarities between reduplications of the self in neuropsychiatric
disorders and personalized avatars in virtual reality (VR) video games invites questions
fundamental to both cognitive neuroscience and cognetics (BOX): What are the conditions
for embodiment? Is self-duplication possible? Can a “disembodied state” be induced? How
can somebody made feel at a remote place, inhabiting another body, acting at a distance?
What role plays perspective taking in real and virtual environments and how important are
individual differences in the ability to switch perspectives? What if one’s avatar looks like
oneself, moves like oneself, feels like another self—yet, seeks to dominate oneself? Is there
a thing like “thought insertion” by an avatar? Can avatars promote altruism? What makes
them powerfull marketing agents?

The present essay is an introduction to the complex interactions between the self
and some “natural avatars”, i.e. variants of the self that may be experienced in neuropsy-
chiatric conditions. It offers a systematic classification of autoscopic phenomena (BOX),
i.e. of doppelginger’ as they manifest themselves with or without overt brain damage. The
classification is based on phenomenology (Brugger et al., 1997); doppelginger can be seen,
merely be felt at a specific location in peripersonal space, or be experienced as a multimodal
mixture of seeing and feeling. Neurological avatars, brain-generated reduplications of the
self, may develop a will of their own and at times even oppose their owner’s intentions. In
fact, hostile interactions between a person and her antagonistic doppelginger are among the
most astounding distortions of self-experience. The belletristic literature is a rich source of
descriptions (Dieguez, 2013)? and reflects the broad range of doppelginger manifestations.
I review the clinical literature by beginning with the least dramatic kind of doppelginger,

the mere visual reduplication of the self.

THE VISUAL DOPPELGANGER:
AUTOSCOPIC HALLUCINATIONS

In an autoscopic hallucination, a patient sees an image of himself “as in a mirror”. In the
old French medical literature, these visual reduplications were consequently referred to as

“hallucinations spéculaires”, i.e. mirror hallucinations. Colors may be vivid and the focus is

The English language literature
usually writes “doppelganger”,
avoiding the umlaut “&". | use the
German spelling (though with a
small-cap “d"), which does not
change the English pronunciation.
Note that the German word has
no “s” in plural; it is one doppel-
ganger and two doppelganger.

The anthropological literature
on doppelganger phenomena
is revealing as well. A classic is
Rank (1914), whose psychoana-
lytic stance may be apologized,
but whose treatment of the
universal use of symbolic forms
of reduplication (comprising
the soul, shadows, reflections,
self-portraits, twins and dolls)
is impressive both in scope

and detail. See also Todd and
Dewhurst (1962).
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FIG. 1

IN AN AUTOSCOPIC

HALLUCINATION,

ONLY VISUAL FEA-

TURES ARE REDUPLICATED AND THE

DOPPELGANGER IS A MIRROR IMAGE.

BRAIN LESIONS TYPICALLY INVOLVE

THE VISUAL CORTEX, MORE FREQUENTLY OF THE RIGHT HEMISPHERE.
LEFT: A PATIENT WITH A BILATERAL OCCIPITAL STROKE SAW HER DOPPEL-
GANGER MIMICKING HER GESTURES. SHE NOTICED THAT MOVEMENTS
WITH HER LEFT ARM MADE THE MIRROR DOUBLE MOVE ITS RIGHT. THE
HALLUCINATED SCENE PARTIALLY COVERED OBJECTS AND PERSONS IN

THE BACKGROUND
(FROM ZAMBONI ET AL., 2005, FIG. 2). RIGHT: ADOPTED FROM BLANKE AND METZINGER, 2009, FIG. 2.

on visual detail. Autoscopic hallucinations are always pathological and indicative of some
damage to the “visual brain”, i.e. its most posterior parts (Fig. 1, right panel). Right-sided
lesions are more frequent than left-sided lesions, in accordance with the right hemisphere’s
stronger involvement in face processing, in particular in the processing of one’s own face
(Keenan et al., 2001). The duration of an autoscopic hallucination is variable, but tends to be

short, especially when it occurs as a seizure manifestation.

THE SENSED PRESENCE: AN
INVISIBLE DOPPELGANGER

'The convincing awareness that somebody else is nearby has the same perceptual quality as a
phantom limb, whose presence is only felt, vividly and precise with respect to spatial loca-
lization even in the absence of any visual confirmation. Although sensed presences are not
always recognized as one’s doppelginger, an almost eery feeling of belonging evokes strong

bonds with “the one out there™. Identification as a second self occurs when the presence

—

3 LeHorlais the one “out there”
(hors-de-la), which haunts Guy
de Maupassant’s protagonist
in a 1886 novel. He describes
in gripping diary style how the
invisible being drives him mad.
In the end, the protagonist

imitates a patient’s bodily movements. Sensed presences have been conceived as “coenes-
thetic doppelginger” (BOX coenesthesia), that is, duplications of the bodily sense, without
any visual component. Accordingly, lesion location in cases of neurological patients is more

anterior to the visual brain, i.e. mostly in the parietal lobes (Critchley, 1955) or in the region

decides to kill the sensed
presence, only to recognize in
the concluding sentence that,
to effectively get rid of it, he
will have to kill himself.

of the insula (Heydrich and Blanke, 2013; see Fig. 2), which processes nonvisual aspects of
inner bodily functions. The sense of presence is also experienced by healthy individuals; it
occurs especially frequent in single-hand sailors or mountaineers, when they are exhausted,
dehydrated, socially isolated and in immediate danger (Suedfeld and Mocellin, 1987).



FIG. 2

A “SENSED PRESENCE” (ARROW) CANNOT BE DIRECTLY VISUALIZED. NEVERTHE-
LESS, A PERSON CAN LOCALIZE HER INVISIBLE DOPPELGANGER IN THE SUR-
ROUNDING SPACE AS ACCURATELY AS AN ARM AMPUTEE CAN LOCALIZE HIS
PHANTOM HAND. CORTICAL CORRELATES COMPRISE LESIONS TO THE PARIETAL
OR TEMPORAL LOBES, BUT THE PHENOMENON IS FREQUENTLY EXPERIENCED BY
NEUROLOGICALLY HEALTHY PERSONS. THE FIGURE DEPICTS AN INSTANCE OF A
STRICTLY RIGHT-SIDED “POLIOPIC HEAUTOSCOPY” EXPERIENCED BY A MAN IN
HIS EARLY FORTIES WHO, AS THE FIRST MANIFESTATION OF ATUMOR IN HIS LEFT
TEMPORAL LOBE (RIGHT PANEL, ADOPTED FROM HEYDRICH & BLANKE, 2013, FIG. 1H),

EXPERIENCED AN ENTIRE “DOPPELGANGER FAMILY”, WHOSE MEMBERS KEPT A FIX
DISTANCE TO HIS BODY WITH A DECREASING PSYCHOLOGICAL AFFINITY WITH
INCREASING DISTANCE. THE SON WAS AN INVISIBLE DOPPELGANGER, NEVER
VISUALIZED, BUT DISTINCTLY FELT AT A DISTANCE OF 20 M

(ADOPTED FROM BRUGGER ET AL., 2006, FIG.2).

HEAUTOSCOPY: THE CLASSIC
DOPPELGANGER EXPERIENCE

The term “heautoscopy” alludes to the self being split into a perceiving and a perceived part.
In contrast to an autoscopic hallucination, a person does not see a mirror image of herself,
but another self. Visual features are of secondary importance, the doppelginger can look
very differently, represent an image of oneself from a different age®, or of the opposite sex
(“heterosexual heautoscopy”, Fig. 2). The defining feature of heautoscopy is the feeling that
the seen figure is another self, a doppelginger. Self-location can be ambivalent; at one
instance the person appears to look at her doppelginger, at another instance she may e the
doppelginger who looks back onto her body (see the next section). It is this existential

uncertainty about who and where one really is that leads to a bewildering variety of most
complex cognitive and emotional interactions between self and doppelginger. No doubt, 4 Most frequent (and terrifying) is
.. . . . .. a pronounced age-progression of
this is the reason for the fact that the motif of the double is abundant in belletristic treat- the doppelganger (Galant, 1929),
ments of neuropsychiatric signs (Dieguez, 2013). While beneficial interactions in the form culminating in seeing it dying or

attending its funeral (Lhermitte,

of the doppelginger taking the role of a guardian angel or of a consoler are described, hostile 1951).
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interaction predominate both the belletristic and clinical literature (Brugger, 2007).
Many writers describing doppelginger phenomena in their work have reportedly experi-
enced heautoscopy themselves. Probably the most famous example is Fjodor Dostoevsky
(“The Double”), whose autoscopic experiences were triggered by temporal lobe epilepsy
(Menninger-Lerchenthal, 1946), but also Johann Wolfgang von Goethe gave an auto-
biographic account of heautoscopy, which he experienced, neurologically healthy, in a criti-
cal moment of his life (Menninger-Lerchenthal, 1932). In clinical practice, the theme of
“heautoscopic suicide” illustrates that the literal killing of oneself may be avoided by having
one’s doppelginger commit suicide (Arenz, 2001) or by attempting to kill one’s virtual
rather that one’s real self (Lukianowicz, 1958; Ames, 1984). These symbolic ways of extreme
self-harm have also been famously described in the work of renowned writers. In “William
Wilson”, Edgar Allen Poe has the hero stab his doppelginger and Oscar Wilde (“The por-
trait of Dorian Gray”) describes how the protagonist, who intends to attack his self-portrait,

FIG. 3

THE DOPPELGANGER IN THE MULTISEN-
SORY EXPERIENCE OF HEAUTOSCOPY IS
NOT A MERE MIRROR IMAGE OF ONESELF.
HIS HANDEDNESS IS PRESERVED, NOT
MIRROR-REVERSED. IT IS SEEN AND FELT,
MAY TALK TO THE PERSON, OR SHARE
THOUGHTS TELEPATHICALLY>. ITS SUDDEN

APPEARANCE IS OFTEN FRIGHTENING (LEFT PANEL FROM BANGS, 1898, P. 116). IF EXPE-
RIENCED IN THE COURSE OF BRAIN DAMAGE, THE LESIONS GRAVITATETO

THE LEFT TEMPORAL LOBE (THE RIGHT PANEL, ADOPTED FROM BLANKE AND METZINGER, 2009,
FIG. 2, DEPICTS A LESION OVERLAY OF SEVERAL CASES).

—
Apparent telepathy is often
experienced in autoscopic
encounters. It is as virtual as the
doppelgdnger itself; extrasensory
perception does not exist in the
real, physical world (Brugger and
Taylor, 2003).

w

is found with a knife plunged in his heart. Assaults by one’s own doppelginger have also
been described, both in literary accounts and medical case reports. Thus, the hero in
Dostoevsky’s “The double” is first humiliated, then physically attacked by his doppelginger.
A patient of Bakker and Murphy’s (1964) was found with her tongue cut. She denied self-
injury, but insisted that her aggressive doppelginger had attempted to strangle her and
attacked her with a knife. Less dramatic appear fictious accounts of persons, who kill them-
selves in order to escape the burden imposed by heautoscopy; Rudyard Kipling (“At the end
of the passage”) and Friedrich von Gersticker (“Der Doppelginger”) each provide an exam-

ple. However, the same motif found in medical records may provide a most dramatic read.



Arthur Wigan, an early scholar investigating psychiatric aspects of functional hemispheric
specialization, reports the case of a gentleman, who day and night felt persecuted by his
doppelginger. He finally shot himself to stop the horror (Wigan, 1844/1985, p. 96). We
described an epileptic patient’s fenestration in an attempt to “stop the intolerable feeling of
being divided in two” (Brugger et al., 1994, p. 839).

Identification with the doppelginger in heautoscopy is greatly enhanced over identi-
fication with one’s mirror image in an autoscopic hallucination. This is because in the latter
form of reduplication only the visual features are mirrored, and they are mirrored in a literal
sense: the autoscopic doppelginger waves its left hand if the person waves her right (Fig. 1).
In contrast, one’s heautoscopic double has always the same handedness as its owner; not only
visual features are projected into the image, but also body schema which represents non-vi-
sual bodily sensations such as size, heaviness, interoceptive feelings and motor asymmetries,
including hand preference. Awareness of the sum of these nonvisual properties of one’s own
body is sometimes designated as “coenesthesia” (BOX). It is these non-visual components
that bring about the uncanny dimension of autoscopic phenomena, including ideas of perse-

cution and the urge to kill the doppelginger (see also footnote 3).

THE OUT-OF-BODY
EXPERIENCE: FROM SEEING
TO BEING ONE’S DOPPEL-
GANGER

Investigations of out-of-body experiences (OBEs) were long frowned upon in the established
medical and psychological sciences. They belonged to the domain of “psychical research”
or parapsychology. These fields provide valuable descriptive accounts of the phenomenon,
but have added little to an understanding of the underlying mechanisms. Naturally occur-
ring OBEs give testimony to the tight interplay between emotional and spatial processing.
In situations of life-threatening danger, the person feels detached in a double sense: the
(apparent) physical detachment from the body is accompanied by a corresponding emotional
detachment. Thus, during a fall, a mountaineer may watch a body fall, discover with amaze-
ment that it wears the same cloth and an identical rucksack as he does, and matter-of-factly
but emotionally unconcerned, conclude that this must be himself (Brugger et al., 1999;
Blanke and Dieguez, 2009). This protective function of an OBE is particularly well illus-
trated by accounts from those who were convinced to face death, but the double-detachment
is a more general feature of autoscopic phenomena, specifically heautoscopy. When death is
not immediately imminent, the doppelginger may still act as a consoler. Thus patient often
ascribe their suffering to the one nearby and ask the medical personnel to first care about
their doppelginger, as it would be Aim, who actually was in great pain. Even more prosaic
is the instance of the doppelginger, who did the lawn-mowing a patient was expected to
do, but felt too fatigued and unmotivated (Devinsky et al., 1994, case 9). The concept of
transitivism (Wernicke, 1900), i.e. the projection of own symptoms, intentions or actions
onto others, is crucial here; some scholars devoted entire monographies to this transitivistic
role of autoscopic phenomena (e.g., Miiller-Erzbach, 1951; Mikorey, 1952). Transitivistic
projections come in degrees: while unilateral somatic signs are usually projected onto other
people in a mirror-like fashion (Gloning et al., 1957), they respect handedness when pro-
jected onto one’s own doppelginger, i.e. a left-sided hemiparesis manifests as such also on
the doppelginger (Brugger, 2002°). In OBEs, protective split of the self into two selves just
goes that far, that a person will rather 4e than see a doppelginger. It is this complete illusory

projection of the bodily self (BOX) into extracorporeal space, which consoles an individual

—
6  This reference for an extensive
discussion of the joint role
of somatic and psychological

perspective-taking.
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FIG. 4

IN AN OUT-OF-BODY EXPERIENCE THE OBSERVING
SELF APPEARS TO BE LOCATED OUTSIDE THE BODY.
THE PERSON NEVER REFERS TO ANY DOPPELGANGER,
BUT REPORTS SEEING THE OWN BODY FROM OUTSIDE

(LEFT PANEL FROM THE COVER OF BLACKMORE, 1982).

THISILLUSORY EXPERIENCE CANBE ELICITED BY ELEC-
TROCORTICAL STIMULATION, ESPECIALLY OVER THE
RIGHT TEMPORO-PARIETAL JUNCTION, A MULTISEN-
SORY AREA FREQUENTLY AFFECTED IN NEUROLOGI-
CAL PATIENTS, WHO REPORT OBES. HOWEVER, OBES
CAN ALSO BE EXPERIENCED BY HEALTHY PERSONS,
ESPECIALLY IN LIFE-THREATENING SITUATIONS. THEY
CAN BE SIMULATED BY WATCHING A MOVIE OF ONE-
SELF TAKEN FROM BEHIND AND FED ONLINE INTO A
HEAD-MOUNTED DISPLAY. THE SIMULATION IS MOST
EFFECTIVE IN REAL LIFE SITUATION

(TOP RIGHT PANEL: THE AUTHOR WALKING THROUGH THE STREETS OF COLOGNE;
FROM THE MOVIE “DER ZWEITE LEIB” BY DANIEL MULLER, KOLN, 2003),

BUT CRITICAL FACTORS CAN BEST BE CONTROLLED
INA LABORATORY SETTING

(BOTTOM RIGHT PANEL ADOPTED FROM LENGGENHAGER ET AL., 2007).




facing death. And it is the universal occurrence of OBEs under these circumstances (Sheils,

1978) that may console whole subcultures in contemplating the mortality of the person after

bodily death.

NEUROLOGICAL AND DIGITAL
DOPPELGANGER: POINTS OF
CONTACT

Avatars are doppelginger in the sense that they are digital representations of a person’s
self. Rather than brain-created, they are created by a computer algorithm, which simulates
the presence of a second self. This simulation comprises different components. In part, the
feeling of relatedness toward one’s avatar rests on visual similarity. By uploading self-face
photographs, players can make a generic character take their own appearance. Such photo-
realistic resemblance not only increases identification with the avatar but also leads to an
enhanced Proteus effect (BOX; Yee and Bailenson, 2007). 'This effect refers to a change in a
player’s behavior caused by the type of avatar used; identification with an attractive avatar,
for instance, makes a player more gregarious and behave more socially. Age-progressed
avatars make players more future-oriented and increase saving behavior (Hershfield et al.,
2019). However, visual similarity based on facial configurations, is just one thing. Its contri-
bution to the feeling of embodiment is relatively modest. As in an autoscopic hallucination,
a doppelginger-avatar merely mirroring one’s facial identity will not be embodied persua-
sively. The sense of embodiment, a key factor for both the neuroscience of the self and VR
game design, relies on three dimensions (Blanke and Metzinger, 2009); self-location and
corresponding perspective (e.g., if I feel located in a body and perceive the environment
from that particular point in space), ownership (I experience the body and its single parts
as my own), and agency (I can move the body intentionally). VR simulations of OBEs
quantify the degree of embodiment by “proprioceptive drift”, that is the indicated shift of
self-location away from that of the real body towards the virtual body. Such drift is induced
by having research participants observe themselves being touched on the back in a real-time
clip taken from behind (Lenggenhager et al., 2007, cf. Fig. 4). Although visual similarity
does play a role (there is no proprioceptive drift towards a non-anthropomorphic object),
the key factor is visual-tactile synchrony and synchrony of the intention to move an avatar’s
limb and instantaneously seeing it move accordingly. Synchrony-dependent multisensory
and sensory-motor integration is necessary for an optimal identification with any object,
being it one’s real body, a doppelginger or an avatar. Accordingly, designers of immersive
VR games strive to add more senses than just vision to the experience of exploring digital
environments—from haptics to 3D audio and even to scent and taste (Ranasinghe et al.,
2017). In the future, adjustment of an avatar’s heartbeat such that it follows its owner’s
rhythm may further contribute to the emergence and sustainability of embodiment (Aspell
et al., 2013).

What the study of autoscopic phenomena unequivocally shows is that the observer’s
perspective matters a great deal. While a disembodied perspective experienced during
tright-induced OBEs signals the loss of concern about the body’s fate, perspective-taking
also matters in dreams and personal memories. Dangerous scenes or fear-loaded memo-
ries are typically remembered from a disembodied, third-person perspective while neu-
tral or positive-emotional memories are remembered as originally experienced, i.e. from a
within-body location (Nigro and Neisser, 1983). There is experimental evidence that cues
encoded during a simulated out-of-body perspective are less well remembered than the same
cues picked up from a body-centered first-person perspective (Bergouignan et al., 2014).
These are neat illustrations of embodied cognition. They also give testimony to the inter-

actions between emotion and space. Clinical wisdom has it that, statistically, benevolent
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—

7  This rule, quantitatively supported
in the case of visual hallucinations
(Walters et al., 2006) is one mani-
festation of a more universal law,
valid in all humans and animals
with a bilateral body symmetry
and right-sided motor preferences:
the association of “good” with
“right” and of “bad” with “left”
(Tamagni et al., 2009 for the
literature).

doppelginger approach a person primarily from the right side of space while malevolent
reduplications rather prefer to manifest themselves along the left side of one’s body’. Game
design could profit for implementing algorithms, which allow a sudden switch of perspec-
tive depending on situational details in a game.

As emphasized by Bailenson (2012), what makes a conventional avatar a doppel-
ginger avatar is the ability to act independent of the associated human agent. The psy-
chological effects of such “avatars who ignore their owners” (Bailenson and Segovia,
2010), are manifold and powerful. Fortunately, the negative, self-destructive properties of
brain-derived doppelginger reviewed above will not pay out for the gaming industry nor
for other commercial VR applications. There are many ways to profit from a potentially
beneficial impact of digital doppelginger (Rheu et al., 2020, for a review of the use of
avatars to promote health behavior). Imagine you immerse in a game-like video observing
your personalized avatar in everyday situations. It is programmed to gain weight after a
week you neglected physical exercise and to loose weight once you vigorously trained. There
is empirical evidence that your exercise behavior can be positively influenced after receiv-
ing such vicarious reinforcement by your doppelginger (Fox and Bailenson, 2009). “Avatar
therapy” (Gerner, 2020, for a philosophically informed overview) provides a growing means
to treat a broad range of psychological disorders, from phobias to hallucinations and other
psychotic symptoms. Perhaps, it will also prove useful to treat “digital depersonalization”
(Bezzubowa, 2020), a confusion between real and virtual self, which may manifest after

repeated shifts between physical and virtual realities?

SOME TECHNICAL TERMS FROM
CLINICAL AND COMPUTER SCIENCE

Autoscopic Phenomena A class of illusory reduplications of body and self.
Comprises the four types of doppelganger discussed
in the present chapter plus negative heautoscopy
(not seeing oneself in a mirror) and inner heautoscopy
(visualization of inner organs in extracorporeal space).

Bodily self The experience of oneself as an embodied being, who
perceives the environment from a particular location
in space with a corresponding perspective and whose
motions follow one’s intentions.

Coenesthesia The general awareness of one’s body arising from
aggregated non-visual, mostly interoceptive impressions
about one’s bodily state.

Cognetics A branch of robotics that unites robotic technology
and the cognitive neuroscience of bodily awareness
and self-consciousness to develop machines capable to
accommodate self-other differentiation, empathy and
social interactions.

Proteus effect The modulation of a person’s behavior by properties
(perceptual or personality-related) of her avatar.

Transitivism The projection of a patient’s symptoms onto other
persons or a doppelganger of herself
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THE SECRET BEHIND
THE ACTOR-AND-
AVATAR FMRI-STUDY

LORENA KEGEL

Computer-generated faces, or avatars, are often used for commercial purposes in advertising
and service industries or scientific applications. Using advanced software, it is possible to
create human-like avatars that look and move highly realistic (de Borst/de Gelder 2015).
However, we do not know if we perceive human-like avatars in the same manner as other
human beings. How does the artificialness of avatars influence brain processes that underlie
our behavior towards them? With our research, we work towards closing this knowledge gap
and study the difference between the processing of facial expressions shown by human-like
avatars or actors. This is realized using a technology called functional magnetic resonance

imaging, which is described in the next section.

WHAT IS FUNCTIONAL MAG-
NETIC RESONANCE IMAGING
AND WHY ARE WE USINGIT?

Functional magnetic resonance imaging (fMRI) is a variant of magnetic resonance imaging
(MRI). Both are imaging techniques that allow us to study the brain from the outside while
it is in action. When we are using fMRI, we create images of how the brain is working,
what we refer to as function. When we are using MRI, we create images of what the brain is
made of, what we refer to as szructure. In combination, both techniques enable us to under-
stand how the brain is working while we perform a cognitive task, experience an emotion,
or simply rest and let our thoughts wander (Poldrack 2018). This interest in understanding
how the brain works has been the motivation for many fMRI studies, as it is certainly one

of the most challenging scientific enigmas to date.

WHAT DO WE MEASURE
WITHIT?

Measurements with fMRI exploit the fact that nerve cells in our brain need to be constantly
supplied with energy. This energy reaches the nerve cells through the blood vessels in the
form of oxygen and sugar. When we perform a cognitive task or experience an emotion,

certain regions in the brain become active and the nerve cells in these regions consume more



energy than in a state of no activation. This increased energy demand is in turn associated
with an increased blood flow, which is measurable with fMRI via the magnetic properties

of hemoglobin in the blood (Poldrack/Mumford/Nichols 2011).

HOW IS IT PERFORMED?

In order to create images of how the brain works using fMRI, we need to perform several
measurements. In the beginning, we start with a solely structural measurement that maps
the shape and structure of the brain. The structural images are needed so that the brain
activation, which is measured during the functional measurements, can be overlaid on them
to show its location in the brain (Soares et al. 2016).

After the structural measurement, functional measurements are conducted to obtain
images of brain activation. Usually, brain activation is measured in two different states: in
a state that we want to investigate and, in a state that we want to compare with the state of
interest (Poldrack 2018). In our study, we are interested in how the brain is working while
people see an avatar’s face compared with brain activation while people see an actor’s face.
When contrasting both conditions, we can see which brain regions are active more strongly

. ) )
1n response to an avatar’s face or an actor’s face.

WHAT DO WE EXPECT FROM
OUR FMRI MEASUREMENTS?

In order to understand how the brain is working while people see an avatar or an actor’s face,
it is important to go back to previous studies investigating brain activation in response to
human faces per se. Such studies have revealed that face processing relies on a bilateral net-
work of brain regions in the temporal and frontal lobe of the brain (Duchaine/Yovel 2015,
Haxby/Hoffman/Gobbini 2000): the fusiform face area in the fusiform gyrus, the superior
temporal sulcus, and the inferior frontal gyrus. In our study, we can also show that these
regions consistently become active when participants are looking at the faces of actors. A

typical activation pattern is outlined in Figure 1 (showing in color and encircled).

FIG. 1
ILLUSTRATION OF THE TYPICAL BRAIN RESPONSE

TO HUMAN FACES. EACH IMAGE SHOWS THE BRAIN
ACTIVATION OF ONE PARTICIPANT OF THE FMRI STUDY.
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Previous studies have also shown that the amygdala plays an important role while people
look at faces, especially when the faces show an emotional expression. The amygdala is
essential to people’s ability to feel certain emotions and to perceive them in other individuals
(Adolphs 2008). Hence, it is bilaterally active in response to faces showing an emotional
expression. Such a bilateral activation pattern in the amygdala of one of our participants is
outlined in Figure 2.

If the amygdala or other regions in the temporal lobe are altered due to a neuro-
logical disease, the entire brain network that is active when people see a face may be affected.

Previous studies have shown that this is the case in

_ people with epilepsy that originates in the temporal

FIG. 2

lobe of the brain (Ives-Deliperi/Jokeit 2019). For
example, it was found that the amygdala is less active
in response to a human face in the brain hemisphere
where the epileptic seizures originate compared with
the amygdala in the not affected brain hemisphere
(Ives-Deliperi/Butler/Jokeit 2017, Labudda/Mertens/
Steinkroeger/Bien/Woermann 2014, Schacher et al.
2006; Toller et al., 2015). Therefore, a further aim of
the fMRI study is to compare which brain regions
are active while people with temporal lobe epilepsy
(TLE) and people without epilepsy look at actor and

avatar faces.

ILLUSTRATION OF THE TYPICAL AMYGDALA RESPONSE TO HUMAN
FACES WITH A FEARFUL EXPRESSION. THE IMAGE SHOWS THE
BRAIN ACTIVATION OF ONE PARTICIPANT OF THE FMRI STUDY.

METHODS OF
THE FMRI STUDY

For the study, we used a set of videos that have been developed in a four-step process in
cooperation with the Zurich University of the Arts:
1. Fearful and neutral facial expressions were recorded from female and male actors.
2. For two female and to male actors, a customized avatar was created by a graphic artist
to match their appearance.
3. By motion tracking, the actors’ recorded expressions were conveyed onto their avatar
faces.
4. 'The recorded material was divided into single videos of three seconds duration and

the best 128 videos were selected to show during the fMRI measurement.

26 participants without epilepsy and 17 partcipants with epilepsy took part in the fMRI
measurements. They were scanned with an MRI scanner of the Medizinisch Radiologisches
Institut located at the Schulthess Clinic in Zurich. When lying in the MRI scanner, par-
ticipants watched the videos of actor and avatar faces via a back-projection that was visible

by a mirror above their eyes (see Figure 3; the table with the participant is positioned outside



the tube of the MRI scanner for illustration purposes). While images of the brain were
created, participants were required to lie as motionless as possible inside the MRI scanner.
The measurement took around 35 minutes. Before each video, a fixation cross was pre-
sented, so participants knew where the video would appear. After each video, a black screen
was presented until the next fixation cross appeared announcing the subsequent video (see

Figure 4 for illustration).

FIG. 3 FIG. 4
THE FMRI SETTING AT THE EPILEPSY ILLUSTRATION OF THE
CENTER AT KLINIK LENGG, ZURICH. PROCEDURE OF THE FMRI STUDY

RESULTS OF THE FMRI STUDY

Before the results are outlined in detail, we want to summarize our three main findings. The

first two findings are based on the results found in participants without TLE and the third
finding is based on the comparison between participants with and without TLE:

1. While participants look at avatar faces with a neutral expression, the brain is active in

a similar manner than when people look at faces of actors with a neutral expression.

2. While participants look at avatar faces with a fearful expression, certain brain regions

are less active than when participants look at faces of actor with a fearful expression.

3. 'The difference in response to fearful avatar faces and fearful actor faces is smaller in

participants with TLE than in participants without TLE.

Concerning the second finding, an activation difference between fearful expressions of
avatars and actors emerges in the superior temporal sulcus and the inferior frontal gyrus.
Both regions are sensitive to human faces and human facial motion, which also has been
shown in previous studies (see again Figure 1; Duchaine/Yovel 2015, Haxby et al. 2000). In
other words, avatar faces do not seem to activate these brain regions in the same way as their
human counterparts. However, as the first finding shows, this difference between avatar
faces and faces of actors is only present if the faces show an emotional expression.

When comparing the brain activation in participants with TLE to participants with-
out TLE, we see that several regions that are associated with the processing of faces are less
activated in participants with epilepsy. For example, the amygdala (see again Figure 2) of
participants with TLE shows a smaller response to avatar faces and faces of actors with a

fearful expression than the amygdala in participants without TLE.



SUMMARY AND OUTLOOK

In summary, some regions in our brain work differently when we look at actor faces than
when we look at avatar faces. Furthermore, if epilepsy is present, it influences these brain
activation patterns. It is likely, that these differences in response to avatar faces also have
an influence on our behavior during interactions with avatars. This has important conse-
quences for the use of avatars in various commercial and public applications and research.
Interestingly, avatars and computer-generated characters in general are increasingly being
used in diverse fields. As a result, with every day we become more experienced with such
characters. How will this increasing exposure with computer-generated characters influence
our behavior towards them? How will our brain adapt to this? At this point, we note that
we currently have no answers to these questions and are in need of future studies to address
this.
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AVATAR’S
FACES IN EEG

TERESA SOLLFRANK

In our daily lives emotions play an important role in how we think and behave. The emotions
we feel can compel us to take action and the recognition of emotions enables us to interact
with others and adapt our behaviour to the circumstances. Particularly facial expressions
contain a lot of information that allow us to interpret emotions and analysing the brain pro-
cesses during recognition of different facial emotions (e.g. anger, happiness, fear) can help
us to better understand emotion recognition and social cognition.

Sometimes the quality in emotion recognition can be diminished due to neurological
diseases like epilepsy. In our study, we plan to compare the reaction towards fearful and
neutral faces in actors and computer generated faces, so called avatars between healthy sub-
jects and people who sufter from epilepsy. Our aim is to better understand the processing of
emotion recognition in faces in the neural system and the effects of avatars on the quality of

emotion perception.

EPILEPSY

Epilepsy is defined as a condition of recurrent unprovoked seizures that start in the brain.
These seizures are brief lapses of attention or brief episodes of involuntary movement or sen-
sations that may involve a part of the body, the entire body and are sometimes accompanied
by loss of consciousness. Seizures are a result of excessive electrical discharges in a group of
brain cells and the characteristic of a seizure depends on where in the brain the disturbance
starts, and how far it spreads. The causes can be complex and sometimes hard to identify, but
may include a genetic tendency or a structural change in the brain (e.g. a stroke, head injury
or tumor). Around 50 million people worldwide have epilepsy, making it one of the most
common neurological diseases globally. Usually medication with anti-epileptic drugs is the
most important and common treatment, an up to 70% of the people can become seizure-free
with medication. Other treatment options are for example brain surgery, deep-brain stimu-
lation, vagus-nerve stimulation or a ketogenic diet.

Deficits in emotion recognition and social cognition are especially reported in people
suffering from temporal lobe epilepsy (TLE) (Meletti et al. 2003, 2009, Bonora et al. 2011,
Broicher et al. 2012, Amlerova et al. 2014, Steiger/Jokeit 2017). TLE is a chronic disorder
characterized by recurrent focal seizures that originate in the temporal lobe of the brain. The
primary functions of the temporal lobe are to process sensory information and derive it into
memories, language, and emotions. Located within the temporal lobe are the hippocampus
and the amygdala, which are part of the limbic system. The hippocampus manages the for-

mation of new memories and communicates closely with the amygdala, which is responsible




60

for the processing of emotions. Parts of the temporal lobe (fusiform gyrus, parahippocampal
gyrus) are needed for the processing of visual stimuli to allow us to recognize objects or
faces. Our temporal lobes are essential to process emotional information and impairments

in these structures seem to be connected to deficits in emotional perception.

ACTOR VS AVATAR

Investigating emotional perception in an experimental environment demands meaningful
and realistic stimuli material. The quality of emotional information depends on the pictures
and videos presented that contain facial expressions. Recent studies have already shown that
it may be helpful to use avatars to examine and possibly enhance emotion recognition in a
variety of conditions like autism (Bekele et al. 2014, Hopkins et al. 2011) and schizophrenia
(Dyck et al. 2010). However, while emotional faces of avatars have been shown to elicit
amygdala activation comparable to that elicited by human faces in healthy participants,
responses to human faces in face-sensitive cortical structures were found to be significantly

stronger (Moser et al. 2007).

IDEA BEHIND OUR PROJECT

'The overall purpose of the EEG study was to learn about the basis of processing of dynamic
emotional expressions in human as well in avatars.

In order to achieve this, we compared brain electrical responses elicited by fearful
and neutral facial expressions of actresses/actors and their avatars. The evaluation of the
difficulties associated with processing of facial expressions makes it absolutely necessary to
use valid stimuli that fully capture the facial and emotion related information displayed in
a face. However, most studies on the perception and recognition of facial expressions have
used static pictures displaying different emotional expressions. Only few studies applied
dynamic facial expressions, which are considered to be more ecologic and therefore closer to
daily life (Sarkheil et al. 2013). Yet designing and generating dynamic facial stimuli poses
the problem of controlling for temporal und figural properties of the face and the developing
facial expression. A promising way to bypass this is the use of computer-generated avatars,
which allow to form and systematically control important features of the facial expression.
We hypothesise that there will be a significant differences in both people with epilepsy and
healthy controls elicited by facial expressions of actresses/actors and their avatars.

The secondary objective was to differentiate between brain electrical responses of
people with and without epilepsy to fearful and neutral facial expressions. In particular,
we invited patients diagnosed with temporal lobe epilepsy to take part in our study. We
hypothesise that the responses to fearful facial expressions are significantly reduced in
people diagnosed with temporal lobe epilepsy as compared to healthy controls, as it has
been shown in earlier functional MRI studies (Schacher et al. 2006, Broicher et al. 2010).



EEG: WHAT CAN YOU
MEASURE?

At the root of all our thoughts, emotions and behaviours is the communication between
neurons within our brains. The billions of nerve cells in your brain produce very small
electrical signals that form patterns called brain waves while they communicate with each
other. An ‘electroencephalogram’ (EEG) is a test used to evaluate the electrical activity
in the brain and is considered by many to be one of the most efficient and relatively inex-
pensive methods for examining activity in the brain. It provides excellent time resolution,
allowing us to detect activity within cortical areas, even at sub-second timescales. It tracks
and records these brain wave patterns of varying frequency and amplitude, measured in
voltage. These EEG waveforms are generally classified according to their frequency, ampli-
tude, and shape, as well as the sites on the scalp at which they are recorded.

Our brainwaves change according to what were doing and feeling. When slower
brainwaves are dominant we can feel tired or dreamy. The higher frequencies are dominant
when we are alert and awake. Altered brain waves can be measured in several types of brain
disorders. For example, when epilepsy is present, seizure activity can appear as rapid spiking
waves on the EEG. The EEG test can also be used to diagnose other disorders that influence
brain activity, such as Alzheimer's disease or sleep disorders. Electrical activity in the brain
can also be measured as a response to an external stimulation of e.g. sight, sound, or touch

in an experimental condition. These are called evoked potential studies.

HOW IS IT USED?

A varying number of small flat metal discs called electrodes are attached to the scalp with a
conductive gel, paste or dry. The majority of signals captured by EEG represent the summa-
tion of cortical pyramidal cells in the upper layer of the brain. The electrodes on the scalp are
very sensitive and they detect these dipoles formed by ten to fifty thousand neurons. EEG
poorly measures neural activity that occurs below the upper layers of the brain (the cortex).
The charges picked up by the electrodes are amplified and send to a computer that records
the results.

The electrical impulses in an EEG record- _
ing look like wavy lines with peaks and valleys
(fig. 1). Analysing these data can get quite chal-
lenging. Signal processing, artefact detection and
attenuation, feature extraction, and computation
of mental metrics such as workload, engagement,
drowsiness, or alertness all require a certain level
of expertise and experience to properly identify
and extract valuable information from the col-

lected data.

FIG. 1
EXAMPLE OF EEG SIGNALS. EACH LINE REPRESENTS
THE SIGNAL MEASURED AT A SPECIFIC ELECTRODE
LOCATION ON THE SCALP.




THE STUDY

We invited 10 healthy controls and 10 TLE subjects to participate in our study. Subjects sat
in front of a screen in a comfortable position, watching videos and pictures of the actresses/
actors and avatar stimuli material while continuous EEG signals were recorded with twenty-

one sintered Ag/AgCl scalp electrodes that were placed on the head of each subject (fig. 2).

FIG. 2

EXPERIMENTAL SET-UP

AT THE EPILEPSY Fie. 3

CENTER AT KLINIK STIMULI ITERATION. EACH SINGLE

LENGG, ZURICH. PROTOCOL  TERATION OF A FIXATION CROSS

FOLLOWED BY THE VIDEO/PICTURE
In the first part of the experiment FOLLOWED BY ABLANK SCREEN IS
subjects watched 120 brief vidleos | ABELLED AS A TRIAL.

(2-3 sec) of faces of actresses/actors

and their avatars showing neutral as
well as fearful faces on a computer
screen in randomized order, sepa-
rated from each other respectively by 4sec of blank screen with a fixation cross in the middle
of the screen (fig. 3).

Afterwards subjects did a second round with the same sequence but videos were
replaced with pictures that have been taken from each clip. To keep subjects engaged, they
were asked to perform an attentional task by pressing a button during a specific control

condition.

RESULTS

For analysing the EEG datasets, the trials for each condition (ACTOR neutral, ACTOR
fear, AVATAR neutral, AVATAR fear) are averaged and the signal is processed.

Is there a difference in the brain electrical response between watching
actresses/actors and their avatars?



EEG signals were measured while subjects watched subsequent pictures of actors and their

avatars with neutral and fearful facial expressions. The trials of each condition (i.e. actor or

avatar with neutral/fearful faces) were then averaged to measure the specific brain response

to the different faces, this response is called an event-related potential (ERP).

As an example, the measured EPRs to the four different conditions of 5 healthy

volunteers are shown in fig 4. The waveform represents the time locked reaction of the brain

(measured over CZ) within 1000 ms after the pic-
tures are presented. The blue waves show the reaction
to faces of actors with neutral (light blue) and fearful
(dark blue) expression, the red curves the reaction to
faces of avatars with neutral (light red) and fearful
(red) expression.

We can see a fast reaction to the different
stimuli within only 100-200 ms after presentation
and the waveforms seem to differ after 200 ms depen-
dent on whether the picture of an actor or avatar is
presented. A more long-lasting change between the

different curves is seen after 300 ms.

FIG. 4

EPRS TO THE FOUR DIFFERENT CONDITIONS
ANALYSED FOR 5 HEALTHY VOLUNTEERS.

Is there a difference between brain electrical responses of people with and

without epilepsy to fearful and neutral facial expressions?

EEG signals were measured while subjects watched the 120 video clips and subsequently

the trials of each condition were averaged. Afterwards a so-called time-frequency spectrum

(fig. 5) was computed, where we calculated the intensity of power (dB) in each frequency

over the period of time while the subjects watched the videos. As an example, we can have a

closer look on the condition ACTOR fear. The more
activated the brain, the more power is produced and
the more intense the colours of the heat map become.
The intensity of activation is more pronounced in
healthy subjects compared to the epilepsy subjects in

our study.

FIG. 5

TIME-FREQUENCY SPEC
TRUM OF POWER AT A
CENTRAL ELECTRODE.

HC=HEALTHY CONTROL GROUP, TLE = SUBJECTS WITH TEMPORAL LOBE
EPILEPSY. THIS IMAGES WERE CALCULATED FOR ELECTRODE POSITION C4.




FIG. 6

In a second step, we are able to transform
the values of these heat maps into a numeric
value during a specific time window (500—
2000ms) and frequency range (8-13Hz)
for all conditions. These values of power
reflect the intensity of electrical response
and the results are depicted in fig. 6. The
responses to fearful facial expressions seem
to be reduced in people diagnosed with
temporal lobe epilepsy as compared to

healthy controls.

POWER VALUES OF
ALL CONDITIONS
FOR HEALTHY AND
TEMPORAL LOBE

EPILEPSY SUBJECTS.

THE VALUES WERE MEASURED
FOR A TIME WINDOW OF 500-
2000MS IN THE FREQUENCY
RANGE FROM 8-13 HZ.
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CONCLUSION

So far the EEG measurements suggest that the faces of actresses/actors are perceived
different than faces of avatars not dependent on a fearful expression. Fear in faces of actors
seem to affect us different than in faces of avatars although further analysis is needed.

In previous studies a reduction in brain electrical activity during emotional percep-
tion could be seen in epilepsy patients (TLE). Our preliminary results are reinforcing these
findings for fearful facial expressions. In total, we are aiming for a group size of 26 subjects
to have statistically meaningful results. Measurements are ongoing and results will be shared

with the academic community by publishing an article in a topic related scientific journal.
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“DOPPELTGANGER”.
BODY DOUBLES,
OR THE SHADOW
AND HIS EGO

MICHAEL MAYER

“Oh what is that grazing the banister?

Is that not how | looked out the looking glass?
And those are my limbs—how dazzling!

Now it lifts up its hands, like tufts of yarn.
That'’s the line of my brow and my curls,—
Woe, am | mad, or is my end drawing near?”

ANNETTE VON DROSTE-HULSHOFF,
DAS FRAULEIN VON RODENSCHILD, 1842

FIG. 1

FRIEDRICH HUNDT,
PORTRAIT OF ANNETTE
VON DROSTE-HULSHOFF

DAGUERREOTYPE, 1845

“It was a little before eight o'clock in the morning when Yakov Petrovitch Golyad-

kin, a titular councillor, woke up from a long sleep.” (Dostoyevsky 1951: 477)

That is the opening of the novel 7he Double, which the young Dostoevski pub-
lished after the runaway success of his debut, Poor Folk (1846). The novel’s beginning is
unspectacular—unlike the events to follow. The book’s action spans four days of a rainy,
cold November in mid-nineteenth-century St. Petersburg. To summarize: at a party, on a
renewed attempt to win the favor of Klara Olsufyevna Berendeyev—a young woman from
an élite family whom he venerates— Golyadkin is publicly humiliated and expelled from
the house. In deep despair, vexed by self-recrimination and suicidal thoughts, he wanders
around nighttime St. Petersburg for hours. Finally, he catches sight of a lone pedestrian
who strikes him as strange and uncanny. Acting on a spontaneous impulse, he follows the
stranger all the way to the man’s apartment, which—to Golyadkin’s great surprise—turns

out to be his own. His sense of foreboding soon bears out:
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The stranger, also in his coat and hat, was sitting before him on his bed, and with
a faint smile, screwing up his eyes, nodded to him in a friendly way. Mr. Golyadkin
wanted to scream, but could not—to protest in some way, but his strength failed him.
His hair stood on end, and he almost fell down with horror. And, indeed, there was
good reason. He recognized his nocturnal visitor. The nocturnal visitor was no other
than himself—Mr. Golyadkin himself, another Mr. Golyadkin, but absolutely the same
as himself—in fact, what is called a double in every respect. (Dostoyevsky 1951: 515)

After some initial hesitation, the original Golyadkin invites his alter ego to spend the night.
Despite their early apprehensions, the two of them pass the evening in a more relaxed,
almost amiable mood. In the process, it emerges that the double is not only identical to
Golyadkin in every way, but he even comes from the same area, has the same name, and
finally—as we learn the next day—works in the very same department of the civil service,
where he is greeted warmly as a new member of staff. Although conversations with col-
leagues indicate that they have noticed the unusual duplication of person and name, this is
not further remarked upon. Within several days, the “real” Golyadkin’s hopes for a mutually
beneficial relationship with his alter ego fall apart. The “fake” Golyadkin grows increasingly
rude, scheming, and at last openly malicious. A disastrous rivalry develops between the
original and the copy, between Golyadkins I and II, a battle that Golyadkin I ultimately
loses. His doppelgianger wins out as a successful second edition; Goldyadkin I had previ-
ously only dreamed of winning his colleagues’ sympathies and his boss’s recognition. All his
attempts to defend against being gradually displaced from his own life are in vain.

Yet that is not all. At another soirée at the Berendeyevs’ parlor and in front of
the daughter, with whom Golyakin is secretly in love, the situation derails altogether.
Golyadkin is publicly exposed and sent away once and for all. Several gawkers run alongside
the carriage that is carting him off. One by one, they fall behind, leaving only a single man,
“Mzr. Golyadkin’s unworthy twin”™

With his hands in the trouser pockets of his green uniform he ran on with a satisfied
air, skipping first to one and then to the other side of the carriage, sometimes
catching hold of the window-frame and hanging on by it, poking his head in at the
window, and throwing farewell kisses to Mr. Golyadkin. But he began to get tired,
he was less and less often to be seen, and at last vanished altogether

(Dostoyevsky 1951: 614).

The doctor, who is alongside Golyadkin in the carriage, pronounces—Ilike “a judge’s
sentence” —that he is being confined to an institution. The novel ends with Golyadkin

shrieking.

Dostoevsky’s novel was an unexpected flop with readers, and the critics tore it

apart. Yet he maintained mixed feelings about it. Throughout his life, he viewed

it as a failure, but still he wrote that “its idea was rather lucid, and I have never
expressed in my writings anything more serious.” (Dostoyevsky 1919: 883) Aside from the
complex form and portrayal, the novel has some unusual features that, to my knowledge,
have never been examined in the context of the doppelginger motif. This doppelginger
does not simply disappear at the end. He is left behind. By the time the original Golyadkin
is sent away, his clone has fully taken over his life—his personal, professional, and social
position—and takes his place as an improvement on this original. Golyadkin II has utterly
absorbed Golyadkin I. If the doppelginger— or indeed Doppeltginger (doubled-goer), as the
German word is spelled in the Grimm Brothers’ famous dictionary—is a person who can
“appear in two different places at once” —Dostoevsky resolves the conflict between them

not only by segregating the two editions of the same person in separate locations, but by



making one of them literally vanish from view: Golyadkin I, as an institutionalized patient
(Grimm 1860: 1263). Golyadkin II is left behind as an ambitious bureaucrat. The struggle
is over, and the roles of winner and loser have been clearly assigned.

The agonal confrontation between a self/ego and its doppelginger is already visibly
deviating here from its antecedent in German Romanticism. Specifically, E.T.H. Hoffmann
invoked “internal struggles” waged by “some dread power which endeavors to destroy us in
our own selves” against those very selves, so as to externalize that internal struggle and to
project it into the real world as a feud between two symmetrical, mirror-image combatants
(Hoffmann 2008: 14). Thus, the doppelginger figure appears to presage the “nuclear fission
of the ego” that the individual (Greek dtamos)—following the literal meaning of “indivisi-
ble” —would undergo in the twentieth century and from which it would never fully recover.

Indeed, beginning with the turn of the nineteenth century, these sorts of doubling
fantasies seemed to run rampant: besides in the work of the authors already mentioned, they
could be found in the pages of Jean Paul, Heinrich Heine, Theodor Storm, Edgar Allen Poe,
Oscar Wilde, and others. The identical replication of oneself becomes an occasion to inves-
tigate what is presumably the most familiar, the se/f; as the stage of radical self-estrangement
(Freud 2001: 3696). Of course, Sigmund Freud saw in this the workings of the unconscious
that governs our minds. Specifically, he considered the “recurrence of the same thing” to
be “what achieves such an indubitably uncanny effect,” as expressed most prominently in
the doppelginger motif (Freud 2001: 3696). Drawing on Otto Rank (1993), he stresses
the fundamental ambivalence toward the doppelginger, who seems, on the one hand, to
threaten the ego and the ego identity, but on the other to provide “insurance against the
destruction of the ego” through duplication (Freud 2001: 3687). We see this ambivalence,
a classic symptom of any psychiatric condition, at the beginning of Dostoevsky’s novel in
Golyadkin’s ambivalent relationship with his clone, which, over the course of their first
encounter, vacillates between a diffuse apprehensiveness and hopes of friendly coexistence.
Only after the behavior of Golyadkin’s double grows increasingly hostile does the nature of
their relationship become clear. The duplicate becomes a lethal threat, the “evil self.” Hence,
the doppelginger motif took on another attribute: a qualitative discrepancy between good
and evil that would culminate forty years later in Robert Louis Stevenson’s Strange Case
of Dr. Jekyll and Mr Hyde (1886), which became world-famous in both literature and film.
However, in Dostoevsky’s novel, the complete absorption of the original by his update, who
has been strategically and professionally optimized, raises a host of questions that I cannot
altogether untangle here. I would therefore like to outline at least one of these questions and

reflect on it analytically in light of our own time.

Scholars of literary, cultural, and media studies were quick to notice the temporal

proximity between the emergence of doppelginger themes in Romantic Era prose

and poetry and the invention of photography in the early nineteenth century
(Starl 2011). As early as 1844, the Westphalian poet Annette von Droste-Hiilshoff associated
a ghostly encounter with a doppelginger with “Daguerre’s pictures” in her poem “Doppelt-
ginger.” (Droste-Hiilshoft 2014: 384) People were once shocked by the optical-chemical
production of their own likenesses in daguerreotypes and, later, the limitless reproducibility
of such likenesses through photography. The very capability of freezing any moment in time
and consigning it to some pictorial medium provoked a rupture in the epistemic regime of
an era that was beginning to blur the lines between visibility, recognizability, and reality.
Meanwhile, the capability of creating a photographic likeness of myself transferred this
rupture to the inner workings of human psychology. Ever since then, we have been con-
fronted by something at once foreign and familiar, someone who is both me and nor me.
Golyadkin’s cry—“Or pretend that I am not myself, but somebody else strikingly like
me ... Simply not I, not I—and that’s all” (Dostoyevsky 1951: 481) —could just as easily

be a reaction to seeing his own photographic likeness. As late as the waning twentieth
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For more on this, see
Meyer-Drawe (2018), 26f.

century, in his final and perhaps most beautiful book, Camera Lucida, Roland Barthes was
still invoking the “profound madness of Photography,” pointing to “the advent of myself as
other: a cunning dissociation of consciousness from identity.” (Barthes 1981: 12-13) This is
a reaction we have by now learned to repress. But to this day, even when looking at trivial
snapshots, we still feel a remnant of that same animal horror that runs through Golyadkin’s
bones when he encounters his double. Barthes refers to “that faint uneasiness which seizes
me when I look at ‘myself’ on a piece of paper,” the same reaction that Siegfried Kracauer

described as a “shudder” some fifty years earlier:

A shudder runs through the beholder/viewer of old photographs. For they do not
make visible the knowledge of the original but rather the spatial configuration of a
moment; it is not the person who appears in his or her photograph, but the sum of
what can be deducted from him or her. It annihilates the person by portraying him
or her, and were person and portrayal to converge, the person would cease to exist.
(Kracauer 1993: 431)

'The culture of photography has never quite shaken off that uneasiness. The equivocal sensa-
tion that can always accompany a glance at one’s own photographic likeness points to that
same dualistic/duellistic confrontation that ultimately ruins the titular councilor Goldyakin,
and which Kracauer takes to be a literal and overt threat of annihilation. The cryptic
relationship between photography and death—around which Roland Barthes relentlessly
circled without ever quite pinning it down—eventually escalates, in Camera Lucida, to the
question of the dead man who confronts us through his picture as someone living/dead
(Barthes 2002, 87). Barthes uses the term “punctum” of time to designate that enigmatic
simultaneity that pervades the photo of the living/dead man: “He is dead and he is going to
die ... “ (Barthes 1981: 95-96) This was Barthes’s well-known caption beneath Alexander
Gardner’s photograph of Lewis Paynes, which was taken in 1865 shortly before Payne’s exe-
cution for his attempted assassination of the US Secretary of State. These words are certainly
paradigmatic, but they point to the testimonial nature of a recording medium (which may
well apply to all recording media) that shows the viewer a person who is going to be dead.
And yet—and here we move slightly beyond Barthes’s horizons—a photographic
depiction of myself confronts me not only with death and mortality in general, specifically
someone else’s, but most of all with my own. What faces me in the photographic depiction
of myself is me—as the dead man I am going to be. The “crisis of death” —which, in Barthes’s
view, began “in the second half of the nineteenth century” and must have been connected
to photograph—perhaps takes on a different contour if we juxtapose the “punctum” of time
with that singular gaze that I direct at my own likeness (Barthes 1981: 92). What it reflects
is not in fact another self distinct from me, but myself as the dead man I will someday be, as

seen through the eyes of someone else I will never be: I am dead and I am going to die.

Who was it who said that the nineteenth century dreamed up the monsters that

came true in the twentieth? Apparently, the twenty-first century is taking this a

step further. A concluding remark on that point. It seems to me that in this age,
when my self is digitally producible as a virtual avatar in infinitely emulatable environments,
the doppelginger motif is becoming virulent within humans’ lived experience and realities
in a new and unsettling form. After all, especially since the worldwide spread of the smart-
phone in the 2010s, we are now constantly synchronized with digital copies of ourselves. In
real time, our behavior is compared with and fed back into behavioral patterns extrapolated
from it. And moreover, via this copy, we are also confronted with digitally optimized ver-
sions of ourselves, compared to which we are chronically failing short. The digital version sets
the standards. And, slowly but surely, it takes the place of its analog original, from which it

was abstracted, so as to reflect an inferiority that confronts it vis-a-vis its digital version.!



If mathematical game theory took the economic concept of competition as the “enmity
between individuals” (Engels 1975: 423) who are artificially atomized and pitted against
one another, then transferred it to a playing board so to formalize it, standardize it algo-
rithmically, and universalize it as calculated routines of human behavior, these theories’
digitalization and automation via Al-based specialized systems have ultimately shifted this
enmity inside our selves. The social sphere is rendered competitive and hostile following the
same process applied to the psyche, which now begins to compete with itself wizhin itself
(see Galison 2001). The market, whose rules were elevated in the mid-twentieth century
into a guiding principle of knowledge and then to a practical regulating force for the social
sphere, is mutating into the per-formative force of a subjectivity whose creeping market-ness
is completing and perfecting the economization of societal, political, social, and finally
natural life.? And if ethics—at least in the Classical sense, upon which Nietzsche and, in
his own way, Foucault built—implies that art is “friends with itself,” then a human being
as self-enemy is quintessentially non-ethical. Dostoevsky’s Golyadkin character seems like
an earlier prototype of this human being whose se/f~enmity will bear radical implications for
the question of the subject, its relationship to itself, to the environment, and to the larger
world. It is as though we no longer trust the ground under our feet and have likewise lost
faith in the starry sky overhead, our own kind, and ultimately our very selves. It is dizzying
to contemplate: “At the same time Mr. Golyadkin felt as though the ground were giving way
under him, as though he were staggering, falling.” (Dostoyevsky 1951: 505)

___________________________________________________________________________|
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THE AVATAR’S
BODY IN GAME
SPACES

STEPHAN GUNZEL

'The phenomenological concept of corporeality is based on the assumption that the body is
the medium that constitutes space and enables experience: the fact that people have a face,
which is why they encounter space head-on, and usually stand on two legs, which makes
them stand upright in space, and that they have a symmetrically organized body that allows
them to qualitatively differentiate between two sides, defines, according to phenomenology,
their specific anthropological status. The human body can therefore rightly be referred to
as the schema or “archetype” of space, in so far as it determines how space appears to the
individual and thus how spatial perception or the extent to which perception is spatially
structured.

'The medium of the body can even be spoken of in the full sense of the word, since
the body medium is in the “middle” in so far as it forms the central starting point for the
experience of space; but the human body is not to be thought of as a mere mediating instance
that confronts the inner realm of thought or rationality on the outside, as René Descartes’
separation of res extensa and res cogitans suggests. In other words: the mediation performance
assumed from the phenomenological side has absolute validity and forms the basis of per-
ception; it is not, for example, deviant from reality because it only mediates certain aspects
or makes the world accessible in perspective sections. Rather, according to the phenomeno-
logical view, the perspective is part of reality, the “being-in-the-world”.

This does not mean, however, that human perception is limited to a way of being-
in-the-world. —On the contrary, the body schema as the archetype of space can also be
modified; and this is precisely what technical media, above all image media, make possible:
they can, for example, extend or limit the range of the body. Rather, the same can be assumed
for technical media as for the body: even technically mediated structures are not inferior to
what they represent but show something in a special form. In other words, for media such
as images in particular— phenomenologically speaking — whar they show is of less interest
than Aow they show it.

From an ontological point of view, however, a representation can have less to do with
being than with what is represented, since a picture only shows visible qualities, but not the
tactile or olfactory qualities of things. The “increase in being” (Gottfried Boehm) inherent
in the picture, if it does, is derived solely from the form of how a content is present: the kind
of artificial presence can deviate significantly from the way the picture subject appears in its
actual appearance. Such a phenomenological view of images can already be found among
the producers of images, especially among painters who understand their activity as an

exploration of perception.



According to Maurice Merleau-Ponty, what is special about a still life by the post-impres-
sionist Paul Cézanne’s, for example, is not that he paints apples on plates with a jug of water
next to them, but that he paints the plate and the water vessel in a slightly a-perspectival
manner — thus showing a visual situation, in which one sees the apple on the plate and the
front of the jug from the point at which the picture places the viewer through the perspec-
tive of the picture, and at the same time slightly obliquely from above onto the plate and
into the opening of the jug, both of which are rather round than elliptical. Cézanne has thus
painted “something”, which in psychology is called “constancy of form”, and this means
that a person’s perception is not based on a momentary mono-perspective (“photographic”)
view of things, but on experience of the object: and part of this experience is that plates
and jugs are usually round rather than elliptical. Cézanne has therefore chosen the mode of
her life-worldly experience as the form of representation of
things and it is this mode—the Aow of representation—in _
which the still life differs from a photograph of an identical
arrangement. Cézanne is thus a special case of modern art
because he does not attempt to go beyond the structure of
life-world experience and produce self-referential or self-
critical images, as was the case in Cubism, but rather to give
the experience of space a formal expression in the picture.

But it is not only painters who can modify the how
of bodily and spatial perception in the picture or—as in
the latter case—try to emphasize particular aspects of it by
modifying it; even the imagination allows everyone to vary
the configurations of the spatial scheme of frontal direction,
upright walk and left-right difference and
thus to modify the “archetype” of space. Thus,

through imagination, it is possible to imagine ~ FIG. 1

what it is like not jco stand but to cr.awl, Le.not  ATURE MORTE AVEC POMMES,
to have any experience of the vertical. PAUL C E ZANNE

In contrast to Cézanne’s times, today

it is no longer possible to modify the way an

object looks by means of a static or merely

moving picture, but rather to make it look like an object: There are images that can be varied
by the viewers themselves. Simulation images can be used to visually experience what it is
like to steer a train or fly an airplane and thus conquer the vertical in a full sense. While the
reception of these images was initially reserved for only a few people (such as pilots or scien-
tists), in recent decades they have found their way into our homes and especially children’s
rooms in the form of computer games.

Although computer games are also means of play, they are first and foremost images
of a special type: Their reception requires that they are not only viewed, but that they also
interact with the visual phenomena via the incorporation of an avatar and the properties of
it’s body. This applies primarily to those games that convey an interactive spatial image and
thus—due to their interactivity or the real-time generated representation of the interaction
result— provide a navigation scheme that takes over the function that the body has in real
space orientation. Computer games, as simulation images, are thus media which, like the
human body, structure and enable a specific spatial experience. Their basic feature is that of
spatial navigation.

Of course, the body as the archetype remains a reference point also for the avatar
and the physical constitution of space the standard of comparison for a user of simula-
tion images; but regardless of this, simulations can also provide completely foreign ways
of experiencing things such as flying, which no one should know from their own physical
experience. Flying or hovering have been used as perceptual modifications in cinema films,

but for the first time the simulation image offers the possibility of navigating by oneself.
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FIG. 2

ZORK (1980)

No film image, no matter how sophisticated, can
create the impression in viewers that movement is
induced by them. This is the principle of computer
games. From a phenomenological point of view,
those options are particularly important which are
not in clear contrast to the extra-pictorial percep-
tion, but which are rather variations or radicaliza-
tions of the experience of the body.

A radicalization is represented, for example,
by the game ZORK from 1980, which represents
the body schema as such in its essence. The game,
which belongs to the group of so-called text adven-
tures, is varied solely through the input of text
and is thus already a borderline case of the image:

the image itself contains no pictorial representa-

tions of a space (fig. 2). In response to a description of a situation, players are asked to

enter text, which consists mainly of control commands and subsequently triggers a spatial

FIG. 3

MAP OF ZORK

movement, which in turn can be derived from the
new description of the situation. Despite this text-
based approach, the game is not about conversation
with a virtual counterpart, but about navigating
through a virtual space (fig. 3).

In the computer game, the continuous
movement as it is made possible by the medium
of the avatar’s body (or in this case: location) is
reduced to essential movements: In fact, topologi-
cal navigation comes close to a phenomenological
description of the human body, in so far as it is char-
acterised by continuous movement, but, according
to the phenomenology of the body, this also occurs
between excellent directions along cardinal axes to
the front or to the side. The only difference is that
a movement can be repeated identically in the text
adventure, whereas in the real world it can only be
repeated differentially and results in similar but
not identical movements of place. Only the statis-
tical means of lifeworld movements would produce
a space that can be called a “hodological space”
by Kurt Lewin’s environmental psychology. The
text-adventure ZORK therefore allows the space
of decisions to be experienced as a pure hodological
space. In this space it is no longer relevant how the
users of the space get from one point to another,
but only how they decide to go. At most, the aim
of the game can be to traverse the labyrinth in the
shortest possible way and to make the topology of
the space itself the object of spatial action.

Contrary to the hodo-topological spatial
experience or movement, games of the First Person

Shooter type largely approach the physical scheme

of the human being, even though these also make a phenomenological reduction and, like

text adventure, are based on spatial navigation possibilities that are topologically limited.

They are different in terms of their visuality: Whereas in ZORK a black screen with bright



letters could be seen, in games like DOOM a perspective view of space is given, i.e. players
interact with an “egological” view (fig. 4). Accordingly, both genre names are derived from
the subjective viewpoint that is the style of this spatial image, whose Aow consists in the

central perspective and representational repre-

sentation of ts what. |

In contrast to a text adventure, a first-
person shooter has a flowing or continuous
spectrum of movement, so that in terms of
navigation it is in one case an “analogue”
screen game, in the other a “digital” one,
although both are digital games in the tech-
nical sense. Nelson Goodman in Languages
of Art from 1968 had already distinguished
between “analog” and “digital” in the sense
of density and discontinuity of a representa-
tion. This understanding can also be applied to
interactive images: In the case of ZORK there
are distinct, clearly distinct options (either
“north” or “south” or “west” or “east”), in the ego-shooter, on the other hand, there is the
continuous, grazing movement, in only vaguely defined directions. Accordingly, a compass
is usually displayed in the game image or the game has its own map mode, with which or in
which the primarily only approximately determinable directions can be subsequently con-
cretised —and transferred into a “digital” determination. The experience of the “analogue”
simulation picture ego-shooter can therefore come very close to the experience of space in
the real world, as even people can only approach the points of the compass and GPS despite
the aids they use, precisely because their being is physical.

The difference between the “real life” situation and that in the game is therefore
not, as in the case of the text adventure, the difference between “analogue” and “digital”,
but rather the limitations and extensions of analogue spatial behaviour. To illustrate these
variations two ego-shooters can be compared: One is the already mentioned DOOM from
1993 and its successor QUAKE from 1996 and its sequels (fig. 5), both of which contributed

significantly to the commercial establishment of the genre.

FIG. 4

DOOM (1993)

FIG.5

QUAKE ARENA 111 (1999)
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Only in QUAKE was it possible to perform a movement in all three visible dimensions
of space. In contrast to this, DOOM was designed in such a way that the user could only
navigate with the avatar’s body or location along the horizontal axes of movement, even if
the space was already three-dimensional or in depth perspective as a picture view. In this
way, the image movement in DOOM was reduced to the two axes of the plane, whereby
the primary lateral movement could be carried out in two ways: as a rotation around the
vertical axis of the virtual body (clockwise or anti-clockwise to the right or left) and as a
direct lateral movement. The latter in particular, as an excellent movement, is the secondary
one in the game. This takes into account the fact that people also turn primarily in their
everyday lives in order to take a different direction and do not move directly sideways to get
to the right or left. Thus, the keys used in DOOM to move sideways are not located in the
area of the other four keys on the input interface, where the relevant movement commands
are given using the cursor keys [1], [|], [«] und [—]. The last two “mean” spatially then not
“directly left” or “directly right” but the respective rotary movement. The direct sideways
movement, on the other hand, is performed using the [,] keys for “left” and [.] for “right”.

All in all, the movement spectrum of DOOM is thus limited to navigation in the
surface, which is paradoxical in that a surface has no extension and is therefore not space.
At least this applies to the Euclidean conception of space. With the Non-Euclidean
geometry, however, the paradox can be resolved: For example, with his Theorema Egregium
the mathematician Carl F. Gauss in 1827 claimed, that the surface of the earth itself can
certainly be regarded as a space, since it is not completely flat due to its curvature. In
Euclidean geometry, the surface is a special case of space: a two-dimensional space. Thus,
phenomenologically speaking, the spatiality of the human life-world is composed like an
early ego-shooter game like DOOM in which the possibilities of movement of a planar
being are simulated and only navigation in the plane is possible. The third dimension is only
given here as a fiction: Even if the view of the room is given in “3D” and upright figures as
well as walls and ceilings can be seen, the first person shooter cannot raise his gaze and look
at the ceiling from the front or even look into the sky.

'The vertical change of view was only possible in QUAKE, which in turn required a
change in the input: body and eye, which were still identical in DOOM insofar as they were
moved at the same time, had to be controlled separately from now on: Thus in QUAKE the
body of the avatar is still controlled with the left hand via the keys [W], [A], [S] and [D]
in the topologically limited space of the surface, whereas the head is moved with the right
hand via the computer mouse, insofar as the back and forth movement with the input device
(which itself is moved in the surface) causes an up or down movement in the picture.

For the movement, this Cartesian division of head and body or body and eye resulted
in the fact that the lateral movement is no longer regulated by the keyboard alone, but
primarily by the turning of the gaze, in so far as the previously marginalised evasive move-
ment, which leads directly to the left or right, is now transferred to the central area of body
control, but the rotational movements around the vertical axis now result from the combi-
nation of the turning of the gaze (lateral movement of the computer mouse) and movement
along the Z-axis of the picture space—i.e. in the dimension of its depth. In return, the
evasive movement is raised to a tactical principle. These changes increase the demands on
the players to act and spatially orient themselves in the image space of an ego-shooter. This
means that even if the simulation supposedly approaches the physical scheme of the life-
world experience, the game image varies considerably due to the interaction, thus forming

not only an own style of representation but also an own spatial experience.



THE AIS HAVE IT?
HACKING INTO
THE Al AVATAR

DREAM?

1. TOWARDS THE Al
AVATAR DREAM

Avatars, artificial persons, or graphic placeholders for human
beings are used in various functions in today’s cultures of
digitality. Avatars range from cartoon figures —starting with
“Clippy,” the famously annoying Microsoft Word paper-
clip assistant whose googly eyes watch our moves on the
screen— to virtual workforce employees, social partners, and
programmed Al therapists. With avatars, we have to heed
the disappearance of computers in society in the quest for digital
humanity (Simanowski 2019: 3) by criticizing mere data-
driven media and their cultural analytics (Manovich 2020)
as models of AT avatar aesthetics.

The avatar as a model of subjectivity has been described
as a virtual proxy and representative of a real person (Little
1999; cf. Gunkel 2010). Others focus on a prosthetic avatar
as a puppet or homunculus double (Apter 2008) of agency
in a technical milieu, including cybertherapy (Gerner 2020).

The avatar dream (Fox Harrell and Lim 2017), when

integrated with the two other culturally shared visions

ALEXANDER GERNER

IMAGE 1.

CLIPPY: IN OFFICE VERSIONS 97 AND 2000,
IF AUSER TYPED “DEAR” AT THE BEGINNING
OF ADOCUMENT, CLIPPY

wouLD APPEAR IN THE NG
BOTTOM RIGHT CORNER

OF THE SCREEN WITH

A TEXT BUBBLE THAT

READ, “IT LOOKS LIKE

YOU’'RE WRITING A LET-

TER. WOULD YOU LIKE

HELP?”

SEE FELDMAN (2016) ON THE DESIGN

OF AVIRTUAL ASSISTANT OPTIMIZED

FORFIRST USE OF AFUNCTION THAT WAS THE FORERUNNER OF Al
ASSISTANTS SUCH AS ALEXA OR SIRI HTTPS://MONEY.CNN.COM/
GALLERIES/2009/TECHNOLOGY/0910/GALLERY.MICROSOFT_
WINDOWS_GAFFES/2.HTML

of future media of technological dreams using the computer and algorithms—the smarz

dream of ubiquitous quantitative total availability (Emrich/Roes 2011: 8-9) and the A

dream—becomes, in my view, the smart, ubiquitous AI avatar dream.

This research is financed by

[y

Fox Harrell and Lim characterized the avatar dream in a twofold way: technical and Portuguese national funds

through FCT - Fundagao para a

experiential. Computationally created surrogates engage us using text descriptions in games Ciéncia e a Tecnologia, I.P., within

or social media through virtual visual representations in virtual reality environments. The

the scope of the Transitional
Standard - DL57/2016/CP

experiential dimension enables virtual surrogate selves to engage in immersive experiences CT[12343/2018], in the scientific

field of History and Philosophy of

beyond orthodox physical encounters (Fox Harrell/Lim 2017: 52). Science and Technology, Project:

In this conception of the avatar dream, people utilize the computer as a chimera-

creating tool to hack into their self-image. The avatar dream machine produces surrogates Position: 2404. —

Hacking Humans. Dramaturgies and
Technologies of Becoming Other.
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and transforms each imaginary experiential frame virtually by allowing us to play who-
ever we want to be. Thus, avatars might become part of a virtual identity. Fox Harrell and
Lim (2017: 60) further argue that the avatar dream needs to be reimagined beyond mere
techno-phenomenological otherness to take into account society, including biases and
stereotypes and constraints to the achievement of social identity as experienced in physical
and self-imaginations in virtual worlds. Suppose we do not heed the historical, social, and
cultural constraints of human-made artifacts. In that case, we might not avoid system-
embedded and user-embedded “box effects” —“the experiences of people that emerge from
the failure of classification system (...) stereotypes, social biases, stigmas, discrimination,
prejudice, racism, and sexism” (Fox Harrell/Lim 2017: 54) —that would render the avatar
dream impossible.

While the avatar dream is specifically related to personal self-image, the AI avarar
dream goes beyond a mere computational representation of users. Beyond mere mechanical
“learning” or “intelligence,” the Al avatar dream proposes Al avatars as creative machines
(Rauterberg 2021). Al avatar dreams create other Al personas and professional specialists
(e.g., therapists or consultants), such as embodied cognitive models, and a dream of another

vision of humanity. in which the avatar is even part of

_ a future self-generating art. 'This Al avatar dream goes
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in the direction of another artificial, virtual, or synthetic
human: a form of self-superation, self-determination,
and religious eternal self-salvation, with posthuman
capacities, embodiment possibilities, and new modes of

an extended human experience. Thus, virtual AT humans

IMAGE 2.
SCREENSHOT Al AVATAR WORK-
FORCE PRESS RELEASE 2021 WITH
“NEON’S VISION OF THE FUTURE
OF WORK AND EVERYDAY LIFE” IN
FOUR SITUATIONS, CLOCKWISE FROM TOP LEFT: Al AVATAR SER-
VICE ASSISTANT AT THE AIRPORT, Al AVATAR SALES AND SERVICE
ASSISTANT, Al AVATAR TEACHER, Al AVATAR FITNESS TRAINER.

HTTPS://NEON.LIFE/NEWS/CES-2021-PRESS-RELEASE

generate the future media ability to communicate in natural human language, to “learn,”
“remember,” and “own” a personality as well as making decisions by taking actions with
their bodies via a set of sensory systems. The idea of virtual humans includes the ability to
detect sensations, appraise sensation triggers, and respond to them.

Al avatars act as a digital workforce and function as employees, such as the
virtual worker AMELIA. AMELIA is a job-based, human-equivalent digital employee
that is customizable for each service business, such as for Customer Care, IT, and HR
services or multi-lingual digital banking. In the case of the Sterling National Bank,
AMELIA —renamed “Skye”—provides human-like communication and collaboration
with the bank’s contact center agents and in the case of the Netherlands-based I'T Service
“Centric Burgerzaken” AMELIA is used to provide conversational Al, available 24/7, for
digital public services for local government organizations.

AT avatars as algorithmically automatized workers are meant to enhance employee

performance culture in VR scenarios within performance analytics. This development



includes companies such as Talespin’s co-pilot virtual human training technology or
customer assistance and UneeQ’s Digital Humans, defined as Al-powered, lifelike virtual
beings. UneeQ’s Digital Humans are Al avatar workers that mimic human facial expres-
sions, tone of voice, and body language in multimodal embodied forms of communica-
tion. These features are more important than mere language-based verbal communication
for customer service. The abilities of virtual humans include showing emotion and differ-
ent moods, making plans, and achieving goals, ideally set by some “internal” motivation.
Internal motivation in the sense of Artificial General Intelligence (AGI) could even be an
internal avatar model with an external avatar body—with the AGI ability, in addition to
reasoning and problem-solving, to mimic the capacity of imagination and creativity. Burden
and Savin-Baden (2019: 13) have developed a matrix to analyze virtual humans’ traits
on different spectra between self-aware and not self-aware, embodied and disembodied,
humanoid and non-humanoid, natural-language and command-driven, autonomous and
controlled, emotional and unemotional, personality-driven and impersonal, reasoning and
unreasoning, learning and “unlearning” (cf. the EmoCOG architecture [Lin et al. 2011] or
the OpenCOG architecture [Goertzel et al. 2014] in which attention-related “forgetting”
and memory resource management is put forward [Burden/Savin-Baden 2019: 125]), and
finally, imaginative and unimaginative. In a posthuman avatar case scenario, such as in
Soul Machine’s 4th and 5th level of Al avatars, the aims are not only spatial context, as-if
imagination, and as-if intentionality, but also creative machine behaviors based on “learned
experience” and “agency” for making discoveries and setting new intentions, plans, and
goals. Moreover, Al avatars in the future Al dream world gain the ability to train them-
selves through interaction with humans and non-human systems. Finally, self-awareness
and contextual understanding is supposed to emerge in independent digital, artificial
persons with a strong semantic or contextual understanding of the Al avatar self’s actions to
create non-linear storytelling. Nevertheless, Al artifacts that move, speak, reason, and show

radical mimetism will inevitably face issues of animism.

2. THE AIS HAVE IT?
ON Al AVATARS

2.1 “HIGH FIDELITY” AVATARS: COUNTERFEIT
OF HUMAN GAZE OR THE WRONG KIND OF
ANTHROPOMORPHISM?

AT artifacts are Al systems that humans create for the purpose of radical mimesis: Al
systems mimic actors who grant social faciality to machines in a way that seems human
to observers. The Al avatar machine evokes movements of gaze and interest, as well as
curiosity, and has to be critically assessed when reflecting on the topic of human or machine
creativity. Coeckelbergh (2021) argues for a critical posthumanist point of view towards the
anthropomorphism in technical objects that interact with humans. Should we then reject
normative anti-anthropomorphism as nonsensical in social robotics and Al avatars? And
still: we have to ask how we handle Al avatars not only as extensions of the self but as
AT technology for human exploitation and data extraction (Crawford 2021), the cost of
which must still be counted in its material, energetic and ecological (cf. Bender et al. 2021)
aspects. Some may make a strong stance against Al avatars as simulation machines of not
only intelligence but— foremost— human attributes such as creativity, autonomy, affectiv-
ity, and for being “artifactors,” Al artifact systems that mimic human (like) actors, calling
them a “counterfeit” (Pasquale 2020) of humanity. Therefore, the task of clearly separating

Al systems from Al actors that mimic humans through anthropomorphic design stances
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might seem a good idea for a policy option (Cf. EU 2021) that calls for a renewal of Asimov’s
Three Laws of Robotics (see Pasquale 2020: 3-19). These new potential rules for AI would
go beyond avoiding maleficence by impeding human substitution, human manipulation/

counterfeiting, an Al arms race, and non-identification of artificial systems.

2.2 FROM Al CHILD AVATAR TO PLAYING GENERAL
ARTIFICIAL INTELLIGENCE WITH A TOY CHILD
MODEL: ON SOUL MACHINES’S AUTONOMOUS
ARTIFACTOR ANIMATION

The Al research of the company Sou/ Machines “started with a baby”, called “Baby X” (Soul
Machines 2021). According to IBM (Soul Machines. IBM. n.d.) and its Watson assistant
integrated into Soul Machines, the aim and business challenges are to build on the paradox-
ical goal of empathic AI that has been staged as evolutionary human progress at the World
Economic Forum in 2019 (Mantas 2019). The Al avatar model of Baby X plays interactively
with the world around it, pragmatically making discoveries by manipulating things in the
way we do. Animation stands at the center of Soul Machines’s business, which is inspired
by the following questions: “What is the essence of animation? What if a character could
autonomously animate itself and you could interact with it> How do you bring a digital
character to life?” Baby X interacts with its surroundings by playing as if it were a child
that learns, evolves, or “grows” its information base by testing the results of the games it
plays; but does it actually rehearse and acquire reality? Soul Machines poses challenges of

“problems to solve” that lie at the core of Al avatars as artifactors:

How would we create biologically inspired artificial intelligence? And, build a digital
consciousness to create affective computing that interprets and simulates human
emotion, engaging autonomously? (Soul Machines 2020)

Soul Machines’s Al avatar initially reminds us of an AI Tamagotchi (virtual pet), referring to
the emotional annoyance of having to feed and care for the digital toy in how it is presented.
However, the company aims to “make machines and Al as lifelike as possible,” envision-

ing “humanlike Al that has flexible intelligence

I .. . dymemic interface that can relate to people”

IMAGE 3.

human-AlT relations seem to change in the age
of machine learning, having a clear roadmap of
how to achieve the highest levels of “autonomous
animation.”

Soul Machines’s white paper (2020) dis-
tinguishes six stages of autonomous animation,
in which level 0 and level 1 are dedicated to

actually existent simulated, actor-driven,

pre-recorded video or motion capture in

SCREENSHOT OF BABY X ON THE which r.notion—capture cameras ‘ function
INTERNET PAGE SOUL MACHINES. ® enabling technology for “possible solu-

HTTPS://WWW.SOULMACHINES.COM/RESOURCES/
RESEARCH/BABY-X/

tions” in movie and games characters. On
this level, avatars are supposed to be used

as masks and puppets and heed movement

notations of kinetic digital renderings in
capturing performance art inside a motion
capture imaginary (Karreman 2017) in creative industries, games, films, and contemporary
dance. Avatar masks refer to a performer as a puppet master: the avatar mask can be seen

as an initial new identity or as a mere puppet in an uncanny zone in between something



and nothing. For Soul Machines (2020), on Level 1, basic pre-authored animation that is

still actor-driven delivers pre-recorded movement based on simple triggers. The correspond-

ing enabling technology would include the FAQ_text-driven conversational database and

pre-recorded voice content responses to create digital puppers. Levels 2 and 3 of “autonomous

animation” would already use Natural Language Processing and “Dynamic Synthesized

Human Behaviors” (Soul Machines 2020: 8), a “learning” capacity based as a solution on the

Deep Fake level (level 2) or on level 3 with “[f]ull humanlike emotional responsiveness in

facial animation including a conversational driven personality,” including on the voice level.
With the selling of the idea of the

higher-level autonomous Al avatar as part _

of the Al avatar dream machine industry,

we should ask: Does an AT avatar assimilate

otherness by radical mimetics to be used in

game design and performative conventions

for creating pervasive performances (Peréz

2016: 16) between acting and engagement?

Do Al avatars follow the metaphorical model

of Turing’s child machine to create and pro-

vide “education” (Turing 2004: 460) to an

AT child model such as Baby X or are they

an Al avatar toy for playing

around with artificial gen- IMAGE 4.

eral intelligence, such as the - SCREENSHOT OF A TRIALOGUE OF THREE MACHINE
Al toy avatar model Kanzi  cOMMUNICATION AVATARS FROM SOUL MACHINES

(Negarestani, 2018)?
HTTPS://WWW.YOUTUBE.COM/WATCH?V=4MCDPFKYLTS

2.3 CODEC AVATARS (CA): THE QUEST TO PASS
FACEBOOK’S “EGO AND THE MOTHER TEST”

As proximity and face-to-face encounters determine social relationships, the technological
roadmap of VR and AR by Facebook’s Oculus Rift is heading towards overcoming distance
and material barriers, as put forward by Tanaka, Nakanishi and Ishiguro (2014), who had
shown that physical robot conferencing was superior to mere avatar chat. By virtual immer-
sion of Codec Avatars, or enhanced Modular Codec Avatars (Chu et al. 2020)—which
improve the robustness and expressiveness of traditional Codec Avatars—with holograms
and VR/AR, Facebook aims at recreating and mimicking a sense of (artificial) VR tele-
presence, which provides remote and immersive telecommunication through VR headsets.
'The training phase of the VR telepresence system in the first stage is done by capturing facial
expressions of a user with a multi-view camera dome and a VR headset for face modeling. In
the final phase a personalized face animation model is derived using these correspondences,
while the real-time photo-realistic avatar is driven from the VR headset cameras. This social
teleportation is able to share eye gaze and expressive faciality that would be almost indistin-
guishable from the real-life presence of a person or object, even enhancing the spectrum of
senses using a new artificial digital-media sense that could be called the digital immersive
sense of foreshadowing proximity to an object or person.

However, Mark Zuckerberg admits that a) not all material experience while
“connecting people” will and can be virtualized and b) algorithmically modeling the mate-
riality of touch and haptics is not easily done. Photorealistic avatar models for “high-fidelity
social interaction” of the users’ faces render avatars with a “Deep Appearance Model for
Face rendering” (Lombardi et al. 2018) “using non-linear, photorealistic full-face models

of geometry and texture” (Richard et al. 2020: 1), overcoming the shortcomings of mere
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geometric approaches due to the “non-linearities in texture-based tongue motions and lip
articulation” (ibid.). The difficulties are related to dark untracked geometry inside the cavities
of the mouth that must be emulated with a synthetic texture of the mouth. Facebook came
up with the idea that the avatars should not only be acceptable but also that they should
not create uncanny valley effects. When setting up an avatar, a second “Turing Test” of
social presence for the Facebook Codec Avatar would be if the avatar is acceptable for your-

self and “your mother,” (Tech@Meta

I 19). Thus, Facebook focuses on their

codec avatars as an avatar dream of
a high-fidelity replica of the gaze.
Implicit in Facebook’s High Fidelity
Avatar (Schwarz et al. 2020: 91) is the
concept of high fidelity of Skarbez et
al. (2017), who differentiate between
a) physical morphological fidelity of
looks inside the operational environ-
ment, b) functional action fidelity of
faciality of eye gaze or operational
performance of the gaze in realistic
movements and agency, and ¢) active

perceptive fidelity. However, 1 ques-

IMAGE 5.

SCREENSHOT FACEBOOK CODECAVATARDEMON-
STRATION VR TRAILERS AND CLIPS, YOUTUBE
(JULY 2, 2020) “FACEBOOK’S PROTOTYPE PHOTO-
REAL AVATARS NOW HAVE REALISTIC EYES”

HTTPS:/WWW.YOUTUBE.COM/WATCH?V=ETAMZMYKSGO

tion if this hyperbolic-realistic “high
fidelity” actually encompasses passive perception.
What gives the face-to-face encounters a feeling of
being together in the same space and experiencing a
common “we”? Is the answer to this question related
to the idea of being looked at by an other, who does not

perform exactly as I expect?

24 ERGOTIC COMMON-SENSE GESTURE-BASED
Al AVATARS: TWENTY BILLION NEURON’S
GESTURE SURROGATE AVATAR ASSISTANT MILLIE
AND ITS Al APP FITNESS ALLY

The former German/Canadian—and since its 2021 Qualcomm acquisition—US Al com-
pany Twenty Billion Neurons (TwentyBN), works on computer vision and Al avatars: It
teaches machines to perceive like humans. By developing the avatar “Millie” TwentyBN
used a situated visual Al common-sense model via end-to-end learning from short video
clips (Twenty Billion Neurons 2020): the “Supermodel.” This Al model is a Python-based,
deep learning gesture-recognition model based on large-scale crowd-acting operations
and has collected millions of short video clips that require no depth information, as the
model is entirely trained on 2D video data. This gesture recognition model internalizes a
visually simulated “common sense” of the world by identifying a wide range of fundamental
human-object interactions and human body motions.

The TwentyBN avatar is based on the Al SuperModel of computer analysis of col-
lected crowd-acting, in which people in the recorded video snippets perform common-sense
hand control gestures via different data sets. These include, for example, Jester V1, in which
147 crowd workers performed 27 pre-defined hand gestures in front of a laptop camera or
webcam (148,092 short clips of videos with different backgrounds, 3-sec length) and the
“20BN-something-something V2 Dataset” inside the probability-guided labels to detect

human common-sense actions by Al algorithms of machine vision.



The neural network that offers the data feed to the avatar gesture simulation consists of _

short videos of mostly ergotic gestures sorted into common-sense pragmatic action classes
(caption templates). These action classes are of a general “something [picking, moving,
putting...] something” (Goyal et al. 2017: 5848) structure: Al avatars are based on com-
mon-sense gesture training sets fed into Al algorithms. These Al vision algorithms use
artificial neural nets and deep fake technology. The avatar Millie was introduced in the
start-up phase of TwentyBN as an interactive Al avatar in-store shopping assistant, and its
corresponding app “Fitness Ally,” a virtual avatar fitness trainer, was used to guide the user
through a series of workouts and to present them with recorded and interactive training data

for fitness improvement.

IMAGE 7.
SMARTPHONE APP
IMAGE 6. “
, FITNESS ALLY "REAL-
SCREENSHOT TWENTYBN MILLIE’'S FUNCTIONAL TIME INSTRUCTION

APPLICATION AS “DIGITAL IN-STORE EXPERT.

SEE:HTTPS://MEDIUM.COM/TWENTYBN/YOUR-DIGITAL-IN-STORE-EXPERT-
FOR-EVERYTHING-D0865B82E27A.

THE SLOGAN OF THE COMPANY IS “BREATHING LIFE INTO VIRTUAL BEINGS/
OUR HUMAN-CENTRIC Al TECHNOLOGY BRINGS SEEING AND SOCIABLE
DIGITAL ASSISTANTS TO LIFE.” THE DATABASE IN 2017 CONSISTED OF MORE
THAN 100,000 VIDEOS ACROSS 174 CLASSES; BY 2021 THE DATABASE HAD
GROWN MORE THAN TENFOLD.

AND MOTIVATION.”

HTTPS://FITNESSALLYAPP.COM

IMAGE 8.

screensHoT oF THe

Al FITNESS TRAINER
ANIMATION FACE
STACK DESIGN MADE
FOR ALLY FITNESS BY
FERGUI.

(HTTPS://VIMEO.COM/543742486).

(SEE: TBN 2020, DEC 14: HTTPS:/

MEDIUM.COM/TWENTYBN/PUT-

TING-THE-SKELETON-BACK-IN-THE-

CLOSET-1E57A677C865). TWENTYBN

IN 2020 ALSO LAUNCHED PART OF

ITS TECHNOLOGY AS AN OPEN-

SOURCE PLATFORM, SENSE, “A REAL-

TIME ACTION RECOGNITION SYS-

TEM,” OPEN-SOURCE INFERENCE ENGINE FOR NEURAL NETWORK ARCHITECTURES THAT
TAKES AN RGB VIDEO STREAM AS INPUT AND TRANSFORMS IT INTO A CORRESPOND-
ING STREAM OF LABELS IN REAL TIME. SENSE INCLUDES DAY-TO-DAY HUMAN ACTIONS
(PICKING UP OBJECTS, DRINKING WATER, FIXING YOUR HAIR, ETC.), HAND GESTURES,
AND FITNESS EXERCISES, AMONG OTHERS: HTTPS://GITHUB.COM/TWENTYBN/SENSE
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Millie was created with Deep Learning training of initially one thousand actions; now the
database of common-sense gestures and visual common-sense actions to feed this action
recognition pool is far over a million. It contains an object detector, an action/motion detec-
tor, a dialogue system, and a rule-engine for recognition and reaction to humans, which is
used for Millie and was developed with the following aims (Kahn 2018): a) the immediate
aim to build an interactive social sales assistant, gesture control systems for the car industry,
and smart home devices b) the TwentyBN long-term aim to build full digital avatars with a
designed personality to interact with people in various settings, including full digital social
companion, exploring avatars that could even “help” teach children in schools or instruct
adults in skills such as yoga or cooking, or an artificial officer such as New Zealand’s police
artificial person “Ella,” developed by Soul Machines.

Whether Al avatars will attain the depth and personality to serve not merely as

trainers but actually as pedagogic teachers is an issue that remains an open question.
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THE MASK

DIETER MERSCH

Ovata Ovotoict mpéne
PINDAR, ISTHMIAN 5

Masks, like puppets, effigies, statues, and other artificial figures (fetishes, figurines, totems
or idols) are one of the invariants of cultural history. They are found in all cultures, as the
faces of animals or of the dead, as representations of hidden forces, meant to honor ancestors
or give form to transcendental spirits and gods. Grimacing or serene, colorful, scary, static or
almost life-like, in all cases they are a medium of an alterity, of something absent. Whatever
is at their core, the mask, as a symbolic figuration, interacts with us as an “other Other.”
Their form points obviously to a “faceness” (Gesichtiges) (Gombrich 1977). Masks
clearly belong to what Gilles Deleuze and Félix Guattari have categorized as the body-
head system. (Deleuze, Guattari 1987: 171) They point out that, on the one hand, the head
can be separated from the body, yet, on the other, its “facenessness™—to not yet speak of
“countenance” (Gesicht) or “face” (Antlitz)—is the clearest representation of head and body,
because it provides their expression. There are of course heads without a countenance, cov-

ered countenances as faces, even cavities that act /i4e countenances, but the fact

_ that we see them as such and attribute feelings to them only serves to further

FIG. 1

underline the exposed position of the countenance. Accordingly, masks of faces
are found in all cultures as witnesses to a meeting with the self, as confronta-
tions with an image of death, as representations of the strangeness of animals,
as incorporations of anima or animus, as evocations of a transcendent or past
world, as images of gods or as brushes with what Emmanuel Levinas has called
the “enigma of the face” or its “numinousness.” (Lévinas 1979: 1871f.)

'The fecundity of the mask as an entity in cultural anthropology has often
been remarked upon, as well as the fact that its many facets do not all belong
in the same category, and yet they do belong to a common class (Lévi-Strauss
1960). Masks are made of many different materials: feathers, fur, wood, clay,
or metal, they are studded with gems and covered in fabric, they are painted
and plain, carved from a single piece of wood or assembled from human or

animal skull bones, they can also be
ornate and adorned with a variety

of emblems. There are half-masks

ONE OF THE OLDEST STONE MASKS EVER FOUND, that cover only the eyes, and masks
EARLY STONE AGE NEAR ISRAEL, CA. 7000 BCE. attached to costumes that go below

(MUSEE BIBLE ET TERRE SAINTE, PARIS)

the shoulder. There are masks that

may only be used once and masks

that are passed down from genera-
tion to generation, with geographic variations. Finally, there are masks worn only to certain
occasions or celebrations, and masks that are ubiquitous. Some display extreme expressions
of sorrow or grieving, some are intricately modeled, and others are hollow forms with holes

that reference eyes and mouth, as in one of the oldest archeological findings in Israel.



FIG. 2

AFRICAN MASKS

PHOTO: MONIKA ZESSNIK © ETHNOLOGISCHES
MUSEUM, STAATLICHE MUSEEN ZU BERLIN -
PREUSSISCHER KULTURBESITZ.

SEE HTTPS://ARTINWORDS.DE/AFRIKANISCHE-
KUNST/

FIG. 3
AZTEC MASK
OF THE SUN
GOD TONATIUH,
LONDON.

SOURCE: AP
HTTPS://WWW.WELT.DE/
KULTUR/ARTICLE4591746/
ALS-MONTEZUMA-SEINE-
KUENFTIGE-BRAUT-
HAEUTETE.HTML

The symbolic meanings of masks are just as heterogeneous, as is their function within and _

outside of rituals and in practices of performative abreaction of trauma and other catastro-

phes. They act as mediators between the beyond and here, between the ‘immortals’ and

mortal humans, an echo of the past or the liminal space between presence and absence.

But everywhere they stand for the intrusion of a strange force that must be placated;

they push the boundaries of tradition, they question the present or negate the commu-

nity while celebrating its allegorical destruction, its transgression and resurrection. As

intruders from or heralds of another world, they spark a metamorphosis.

They make a break in cultural life through the transformation that begins

at their arrival. They renew connections that had become fragile or confirm  FIG. 4

contracts and political relationships. At the same time, they aid passages:the  ANTIOUE THEATER MASKS
shamanic journey or the crossing into a new state such as initiation or death. HTTPS://;VWW.PI NTEREST.DE/
They provide us with alien powers and cannot be controlled by us, instead  p|N/341358846746049638/

they displace us to a “third” space beyond the facts of our birth, individuality,
and social status.

For these reasons, Roger Callois has insisted that “masks are the true social bond,”
because they act not only as magical objects which attract other powers to themselves, they
also take possession of the community to bring it together, renew it, or protect it from evil
influences (Caillois 2001: 89). Yet at the same time masks reveal the fragility of social exis-
tence; they summon the finitude of human life, the loneliness of death, and the insoluble
historical disruptions of the conditio humana. Hence the mask refers not only to the “bond”
(religio), but also to its dissolution and disintegration. It’s duplicity is thus three-fold: in view
of our selves, of the Others and of the community as a whole. Hence the mask becomes a

focal point; both the site of the true kowvmvia (koinonia) as well as of the questioning thereof.
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It is the appearance of an exception that has no place within the community, but neverthe-
less both generates and problematizes community and its forms of “participation.” Excluded,
it includes the possibility of community and a break with the same.

As an artificial alterity, the mask evinces the ambiguity of the experience of the Other,
of our dependency on others and their unbearableness. For communities are in no way simply
there; they are permanently traversed by the rift of alterity which both allows them to be and
divides them in equal measure. The mask embodies this conflict: the necessity and unavail-
ability of the Other, their interruptions and resistance, their negation and foreignness and
concurrently our unease regarding kowwvia and its never-fulfilled promise. The mask is then
the medium of an escape, a way of fleeing from the constraints of community while also prac-
ticing the “other gaze” that allows us to see ourselves with distanced eyes. It creates a caesura,
and holds up the mirror of alterity, with all of the word’s connotations, because the “truth” of
the social state is the riddle of alterity as that which is always in the way and undefinable, that
cannot be coopted or controlled by naming. Consequently, the mask denotes both the shiver
of difference and at the same time the fascination for that enigma that religious studies scholar
Rudolf Otto has linked to the “holy.” (Otto 2004) And in confrontation with the enigma, one
is equally confronted with the ungraspable foundation, with the question why “the Seiende,
that which is, is, rather than is not.” (Heidegger 1984: 2, 12; 1972: 53f; 1965: 21)

DUPLICATION

All of the above helps to account for the extraordinary metaphysical depth of the mask, its
quasi-philosophical “secret.” And yet it has not yet been fully defined. Hidden, it remains
the unknown per se, holding an infinite diversity of cultural possibilities. Just as humans,
according to Nietzsche, are “the still undetermined animals,” so do masks, as their desires,
self-portrayals, transformations and divine foundation, remain indeterminable (Nietzsche
2002: 56). No definition can capture it; the mask always proves to be more than it shows or
purports to represent, more than it can symbolize, because of its many functions and prac-
tices, even more than it promises to resolve through ritual performances. For this reason, it is
more than just a medium, which it of course also is, because it breaks through the mediation,
transverses its metamorphoses and realizes its potential in a never-ending round of transfor-

mations. As Claude Lévi-Strauss clarified in his study of masks:

It would be misleading to imagine ...that a mask and more generally a sculpture or
a painting may be interpreted each for itself according to what it represents or to
the aesthetic or ritual use for which it is destined. ... On the contrary, A mask does
not exist in isolation; it supposes other real or potential masks always by its side.
(Lévi-Strauss 1982: 144)

This means that masks are constantly “becoming.” Yet there is more, for we are looking not
only at relationships of inclusion and exclusion and their movement, but at a network of
artifacts, their history, and their futurity. Thus when Caillois calls the mask “the true social
bond,” that is not the whole of the matter, whether we are looking at processes of identity
creation, communication, the localization of social roles or the attestation of sovereignty,
because experiences of destruction, death and renewal are equally important. From the
beginning, the mask is therefore situated in an “other” place, a beyond, an u-fopos, that
evades every attempt at determination. Masks therefore touch simultaneously upon the pos-
sibility and the impossibility of the social bond, upon our mortality and our immortality,
and upon the legitimacy and illegitimacy of our identity. In the end, they tear down the
difference between being and appearance or between truth and falsehood, and always have

a share in the chronic precarity of cultural meaning.



Where then does their infinite perpetuation come from, their evolution and the desire for
the replication of forms, the desire to create further “figures” and “faces” besides ourselves,
ambiguous creatures on the line between the oppositions that constitute sociality and con-
sciousness, as if it were important to continually shift and unsettle that border and create
doubt? Do they satisfy our wish to ourselves be creators, to constantly duplicate ourselves
between veiling and exposition, between disguising and discovering? Is the mask above
all an dyyehog, an angelos, a messenger of the paradoxicality that swings from passivity to
activity, between the given actuality (Ge-gebenheiz) of the world and the contingency of the
social bond, always threatened by collapse?* Does it herald the primary unrealizability of
community and its culture, raising its demonic head wherever it is accomplished, mocking
its hopes and economies? Then perhaps the dynamic creation of multitudes of artificial
Others—the boundless multiplication of not only masks but also sculptures, dolls, mario-
nettes, and images and maybe also todays animated figures, including robots and artificial
intelligence—is a panicked sublimation of our mortality and an attempt to liberate ourselves
from it, to banish the death wish and in so doing separate ourselves from the Other and the
intrusion of the autonomy and corporeality of others. Don’t all of these figures have some-
thing of a corpse in them, insofar as, as Slavoj Zizek provocatively stated, “the only good
neighbor is a dead neighbor,” since only the dead body and ossified face is under our control
and at our bidding, reconciling us with its otherness (Zizek 2005).

In that case, ownership, displacement, and power are the strongest drives behind our
desire to create artificial Others that we can burden with all of the ambivalence, hate, and
guilty conscience that resides within the social bond and its gaping wound. Consequently,
masks transpose the negativity of affect by transforming the dialectics of social dependency
and resistance into a second, abstract “face” that haunts us equally with its threat and with
its laughter, putting fear into us. If so, we must also admit that the mask cannot be an object
of libidinous desire, for it is neither loved nor rejected, neither recognized nor despised.
Rather it transfers our feelings by, standing in for the real Other, acting as a foreigner or an
intruder, submitting itself to a delusion that is in equal parts destructive and power-hungry.
Put another way, this means that we need duplication in order to again and again find our
way in the labyrinth of our own incomprehensibility as well as the unworkability (deseuvre-
ment) of the social bond, In short, the fragile nature of our existence Nancy 2010; 1990; 1991).

DUPLICATE AND
DOPPELGANGER

To counter this fragility, the mask is linked to the simultaneity of covering and discovering,
of veil and revelation, to the extent that that which is hidden is displayed all the more. But
this dialectic is given only when the masquerade is interpreted symbolically and as part of
the order of representation. Yet the play of opposites has more depth and more branches, it is
more ambiguous and complicated than it seems at first glance. For the mask does not cover
one face only to offer us another with which we can present ourselves on the social stage.
It also does not denote the travesty of the face (Antfitz) under which our true countenance
is revealed. Rather it exposes the concealment and then masks the exposure and vice versa,
disguisung while at the same time uncovering the covering, so that we are always dealing
with a play of double negatives.

This negation should not however be confused with a contradiction in discourse, for
it is an iconic “obliterative” negative. Obliterative discourse always obscures an Other that is
not questioned in its presence but remains chronically undefined. It is a practice of negation
that connects to a practice of deletion, disguise, highlighting, and striking—not for nothing
did the mask as mpoc@mov (prosopon), the tragic actor’s cloak, and 60opvog (cothurnus) belong

—
1  Weihe (2004) also views the mask
as a contradictory form, albeit
from the perspective of systems
theory.
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together in Ancient Greek theatre—that, following Sacha Sosno and Emmanuel Levinas,
can be called “obliteration.” (Lévinas 2019) The mask is the epitome of such obliteration; as
a superficial, hollowed form it erases its wearer and simultaneously makes them into some-
thing incomprehensible that, through a collection of holes in place of the eyes, mouth and
nose, speaks of bodily orifices and insinuates an unknown interior. It follows that it is not
the mask itself that is mysterious, but the way in which it is used, which produces a secret by
presenting something visible that at the same moment flips into something invisible, touch-

ing upon the mystery of life itself. Made

I . c.itics and openings, the mask hints

FIG.5

at a space behind it, a dimension of an
Other kind, that is similar to that which
we discover in all life and in every creature
that shares with us an indelible bond of
elementary relationship.

This links the mask—in contrast to
machines and their mathematical simula-
tions such as avatars, which are nothing
more than black boxes—with another
deeply-rooted cultural figure, the doppel-
ginger. The doppelginger, too, confronts

us with the instability of our
identity and hence also with

the countenance as an expres-

SACHA SOSNO, AUTOPORTRAIT 1997, sion of supposed. authenticty
GRAPHIC PR'NT, SILKSCREEN. and as the form of its attributes.

SEEHTTPS:/WWW.PICASSOMIO.COM/SACHA-SOSNO/43559.HTML

The duplicate separates us from

ourselves, it is both the same

and foreign; at the center of the

face is creates a rift, a difference.

_ The mask has the same effect, except that it puts one countenance upon the

FIG. 6
GIORGIO DE CHIRICO.
THE TWO MASKS, 1926
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other, dispelling its certainty and allowing a glimpse of an infinite space
“behind” it, just as the doppelginger transforms the unequivocalness of
identity into a ghost.

Over the course of the Middle Ages, the phantasm of the doppel-
ginger became a spectral object that not only portends something beyond
appearances that lasts after death, but more importantly suggests that
we—simultaneously “divine” and “bestial” or “dividual” and “individ-
ual”—can not be one with ourselves. For if we believe that life is satu-
rated with a transcendence and a divine “gift,” then, just as the individual
means the didtng, the idioris who does not have a part of the whole and
shuts himself out of the community, an insoluble contradiction is constitu-
tive for our existence. Woven into a world of superstition, deception, and
confusion, doppelgingers appear as messengers of fate, as a sign of or in
anticipation of future events that tear open the gap, the rift, and make the
contradiction manifest.

'The mask is cut from the same cloth, like the mask, the doppel-
ginger obeys the genuine duplicity of cuuBaAAew, symébdllein, to throw
together, and SwaParrew, diaballein, to throw apart, or of connecting and

separating, as well as of the circle of life caught between order and chaos. That is why its
appearance makes us uneasy. The mask can therefore be seen as a preeminent object of
ambivalence, as a magical point, at which the phenomenon of the doppelginger also
crystallizes, which is why Hans Belting (2017: 32ff) situates its origin in the death cult, in

the effigy as the simultaneity of decay and preservation. The frozen expression, the



petrification of its features receives a second covering as a momento, so that the mask
becomes a continuation and an outliving, confronting the épnuepog (ephemeros). We are, as
Pindar wrote, “creatures of a day,” doomed to die and okiig 6vap &vbpwomog (skias onar
anthropos), only the “dream of a shadow” that needs to give form to memory to transcend its
own painful dissolution.?

Seen in this way, the mask also promises continuity of the dead in life, their resitua-
tion at the site of the duplicate persona, caught in constant transformation and participating
in both kingdoms: the living, social world and the persona as the actual image of the dead
person. While this primary meaning as a statuary sign of those whose “faces had been
lost” is mostly temporal, a second, derivative meaning is suggested that must be understood
spatially, namely the presentation of an absent power (Belting 2017: 34). The mask thus
becomes a figure of power, an emblem of the presence of the absent ruler, while also belong-
ing to the order of ephemerality and its concurrent precarity. For just as human fragility
demands permanent symbolic restitution for more than a day, so does power. Hence a
symbol of power is inscribed in the mask that reconstitutes political power at the site of its
absentia. Its appearance is then like a memorial that has no rea/ power, but all the more imag-
inary power, whereby the imaginary is more powerful than the manifest, for it has already

internalized power as an idea.

THE PUBLIC COUNTENANCE
AND THE ABSENTIA OF THE
FACE

In both cases, however, the mask is linked to duplication and so associated with the figure
of repetition, of which images of death and power are merely the two most distant poles.
Belting also reminds us that face and mask intersect, and that we pay great attention to
shaping our social faces as the surface of expression and proof of our personality. For that
reason, Gilles Deleuze and Felix Guattari have suspended all representational logic and
melded mask and face: “The mask does not hide the face, it is the face. ... everything that
is public is so by virtue of the face.” (Deleuze and Guattari 1987: 115) That means we must
read the expressive face not only—as in physiognomy—as a “signifying system,” but also
attribute theatrical passion to it through the pose that is part of theater’s exquisite repertoire.
Theater also becomes an exemplary medium for the description of sociality (ibid.). Masks,
whether of the everyday or the sublime, are always theatrical, just as in theater the face is
subject to the tireless economies of adaptation, where it throws itself into the public eye and
tries to draw all eyes to itself.

Rainer Maria Rilke drew a caricature of their sometimes dismal efforts in his novel,
The Notebooks of Malte Laurids Brigge:

There are many people, but even more faces, since everyone has several. There are
people who wear a face for years, and of course it wears away, gets dirty, wears
in the creases, stretching like gloves ... Those are thrifty, simple people, they don’t
change their face, they don’t even have it cleaned. ... Other people change their faces
over uncannily quickly, and wear them out. At first they think they have enough of
them to last them forever, but hardly have they reached forty, they're on the last
one. ... They aren’t used to looking after faces; their last wears through in a week,
has holes in it, and in many places it’s as thin as paper; and then gradually the base
layer starts to show through, the non-face, and they go around wearing that.

(Rilke 2016: 4-5)

2

Pindar: “Creatures of a day.

What is someone? What is no one?
Man is the dream of a shadow.”
(Pythian 8: 95). See Frankel
(1946): 132-133. E@fipepog, in
early Greek literature, does not
mean “creature of one day, short-
lived” but “subject to the (chang-
ing) day, variable,” and the term
implied that along with the shifts
and changes of a man’s life, his
outlook and character fluctuate;
thus man is unsubstantial and a
mere “shadow in a dream.”
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The public face wears out, but there is no final ground “behind” it, no authentic face to
counter the faces that are put on, as is said of the death mask. Instead, there can be nothing
under the mask but more masks.

That is why there are only masks and no faces, as the mask behind the mask behind
the mask behind the mask behind the mask etc. exposes an abyss and finally ends at the cast
of the dead person, whose expression is as distorted as the first mask. We are confronted
with the concept of ‘nothing’ as found in Jacques Derrida, for example in the inconspicuous

«. »

a” in différance, assuming the mask does not signify some-

_ thing extant but only itself and its never-ending proliferation.

FIG.7

(Derrida 1982) Masks are not pulled over the face in order to
hide it, rather they reproduce the face as a supplement. Yet the
question remains whether the chain of supplements exposes
a trace of that which does not allow itself to be masked. For

Deleuze, the answer is clear:

Repetition is truly that which disguises itself in constitut-
ing itself, that which constitutes itself only by disguising
itself. It is not underneath the mask, but is formed from
one mask to another as though from one distinctive point
to another, from one privileged instant to another with
and within the variations. The masks do not hide any-
thing except other masks. (Deleuze 2001: 17)

'This however implies that all masks are related and only
function when they are constantly repeated, shifted, and
transformed, and also, as Deleuze continues, that repetition
can only be “that which disguises itself.” Correspondingly—
expanding on Nietzsche’s ideas in “On Truth and Lies in a
Non-moral Sense”— the differentiation between truth and

falsehood or between authenticity and
fraud is obsolete (Nietzsche1993). Noth-

TONI SAULNIER (1926-1968) A PARIS, RUE JACOB, ing can be repeated before the repetition
LE D]‘NER DES COLLECTIONNEURS DE TETES, 1966 that it refers to or that could be referenced

PHOTOMECHANICAL REPRODUCTION FROM

from it, because “the mask is the true

subject of repetition.” (Deleuze 2001: 17)

“CART N E GRE” PARIS MA TCH, 21 MAY 1966 Having said that, the key difference is not

between genuineness (Eigentlichkeit) and
masquerade, but between mask/counte-
nance on the one hand and ‘face’, in Levinas’s sense, on the other, for the “face” is not the true
countenance, but the invisibility of alterity in the countenance—that moment that makes a face
human and forces a truly ethical turn. We see countenances and observe them, identify expres-
sions, mood, and mimicry, but we meer faces, albeit only when we allow ourselves to be touched
by them, so that the mode of experience is not aicOnotg, aisthésis, but response and responsibility.

'The distinction that thus comes to light is homologous to the differentiation between the
two types of relating, namely through identification and so through perception and interpretation,
including the origin in naming and the circulation of the sign, and on the other hand through
passivity in the form of accepting and acknowledging, within which is always immanent both the
fear and the respect for that which we are noz. Beneath the mask is no av0eving (authentés) that
must be discovered, but the “trace” of the alfer, both behind the masks of others and in our own
mask-likeness. Put another way, there is a categorical difference between the mask and alterity
that is subsumed neither in the differentiation between truth and falsehood nor in that between
authenticity and pretense, but which oscillates between identity and non-identity, for alterity is

neither true nor false, just as the mask can not be primary or derivative.



SIMILARITY AND
DISSIMILARITY

Importantly, masks are not iconic; they are not primarily images, but plastic objects whose
most conspicuous characteristic is perhaps their negativity in the form of those cavities that
we have delineated as obliterative. They not only gape open in lieu of eyes and mouth—the
places through which voice and gaze and thus the “trace of the Other” escape—but they
also form cavities that allow us to animate them with magical possession. Even if every mask
does not necessarily need a wearer, still they are not moved

by avtépatov (automaton), but by something that, while

FIG. 8

EMIL NOLDE, MASKEN 11, 1920,
OIL PAINT ON CANVAS, 74 x 88,8 CM.

ecstatic, communicates with us and appears to share with us
of the same mystery. For that reason, all masks incorporate
something Other into themselves, indicating the relation-

ship of all creatures, the inability to grasp existence, and

the power of drives that resist control, as well as the unruly
longing of life and its unavoidable relationship to death.

That means, however, in complete opposition to technical artifacts, whose vectors
aim at hypermimesis and consequently at a similarity that is almost sameness, for the mask,
it is dissimilarity that is important. It is &vopolog (andmoios), for if one compares mask and
face, the former is like a distortion or grimace of the latter, in which a faceness begins to
appear and is rejected in the same breath. That which is dissimilar is however constitutive
for every similarity, and not the other way around, its difference also makes reflexive access
possible. Mathematical models in contrast aim at the technological simulation of identity:
their téLog (#elos) is homomorphism, whose main principle is structural sameness. They aim
at mimicry, at being deceptively real, the perfect imitation. Here we see one of the charac-
teristic misunderstandings of a technological era that has more than its share of misunder-
standings, for its proliferation of artificial figures stems from a misguided supposition about

people and their bumanur, e ——

which has no use for copies or
for the radiance of illusionism,
but always only for what is
heterogeneous and finite, and
for the resulting self-restraint.
This does not, finally, denote
a lack, but potentia, for only

“mortal aims befit mortals.”
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CREATING
MY DIGITAL
SELF

STELLA SPEZIALI

INTRODUCTION

In 2019, in the context of building up the Immersive Arts Space, an art/tech lab at the Zurich
University of the Arts, I was asked to investigate how to create a digital twin from a real,
existing person. It was about essential questions like, figuring out how to scan him or her
with different techniques or clean up the data, handle the rigging, and master the anima-
tion. The goal was to create a digital twin of that person as a final output. I decided to boldly
take on the challenge, not knowing at the time the steep learning curve I would be on. I am
not afraid to experiment with things I am not familiar with. I am also in constant pursuit of
the latest technical innovations to understand and deepen my skills. Back then, I only had
basic understandings of how to build a hyper-realistic digital human. Nevertheless, having
myself available at all times as material to work with, I decided to create my digital twin.
Needless to mention that making a digital human is not a simple task. A series of
carefully calculated steps needs to be executed. Otherwise, you may find yourself redoing
and correcting the same steps several times. Each one, no matter how small, will affect the
final result. So, before I started creating my twin, I made a list of criteria that I wanted to

follow:

* 'The objective was to create a coherent self-presentation as close to identical with one’s
physical self as possible, in order to achieve a realistic, aesthetically looking digital
human.

* An important aspect was to use a combination of low and high-tech solutions and
equipment, so as to keep a lid on costs.

* 'The outcome was planned to be animated in real-time by motion capture technology

and integrated into virtual environments.

Given the continuous technological progress in creating virtual humans, an essential general
focus is photo-realism (Bartl et al. 2021). At the same time, there is still an ongoing debate
about whether realistic-looking virtual humans are prone to facilitate the uncanny valley
effect, which describes the phenomenon that close-to-real looking artificial humans may
strike us as eerie (Mori et al. 2012). The manifold approaches for realistic 3D-reconstruction

vary mainly in their technical complexity and the resulting costs involved. These two factors



influence the degree of realism that can be achieved. So far, expensive multi-camera rigs,
based on high-quality image sensors—as used as in professional light stages—achieve the
best quality. However, alternate approaches, based on more affordable consumer hardware,
for instance, single 2D photo cameras or smartphones, are becoming more elaborate and
thus more popular. Most of these low-cost approaches share the vision to make the inex-
pensive production of digital alter egos possible for everyone without a complex hardware
setup (Bartl et al. 2021).

Together with my fellow researchers, Florian Bruggisser, Patxi Aguirre and Tobias
Baumann, we focused on consumer-level hardware and invested much time in simplifying
the complexity of the processes. We also had the opportunity to be mentored by an expert
in the industry.!

CREATING MY TWIN

I used a combination of low-cost solutions, such as using a single DSLR camera to capture
multiple views of my face and body. I also applied a more complex and expensive hand-
held device to produce detailed scans of facial expressions and body parts such as teeth
and hands. The first method uses a photogrammetric reconstruction [Fig. 1] and provides
a rather rough 3D reconstruction of my face and body that needs further processing and
optimisation. The advantage, however, is that it produces a basic surface texture that can be
used for the 3D model later on.

FIG.1
The second method leads to precise and very  PHOTOGRAMMETRY PROCESS WITH THE SOFTWARE
ﬁ:;ji‘j{pz;’;:‘;j;";; dISHIflC; fEth REALITY CAPTURE. ORIGINAL PHOTO, POINT CLOUD
Sean Pro, which employe & modular strue. RECONSTRUCTION, 3D RECONSTRUCTION WITHOUT
ture Iight projection (it generates a striped TEXTURE, _7)D RECONSTRUCTION WlTH TEXTURE

pattern) that produces the 3D reconstruc-

tion of the scanned surface [Fig. 2]. With its
much faster processing, this scanning device can provide a series of distinctly different facial
expressions [Fig. 3] in a relatively short period. It also manages to capture wrinkles and

other morphological details of the skin [Fig. 4].

For scanning my teeth, I asked my dentist to make me an intraoral scan, and he used 1 Matthias Wittmann, who is a
. . . member of the Digital Human
the 3Shape TRIOS scanner to generate the 3D reconstruction. Both methods, in combina- research group at Digital

Domain, reviewed our progress
and advised on how to master
by standard Extended Reality (XR) simulations and game engines such as Unreal or Unity. complex processes.

tion, generate high-quality virtual humans ready to be processed, animated, and rendered
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FIG. 2

HANDHELD SCANNING. T

FIG. 3
SCANNING RESULTS OF MULTIPLE
EXPRESSIONS AFTER CLEAN-UP.

FIG. 4

MORPHOLOGICAL DETAILS OF THE SKIN.

With each iterative 3D model of myself, we compared the result in an immersive virtual
environment. For this, we imported the reconstructed 3D model into the digital universe of
a game engine and compared the appearance of my authentic self with the digitally recon-
structed copy. My virtual variants are perceived consistent in terms of similarity to the
original, human-likeness and uncanniness, even though we perceived them differently in
terms of realism. As I have a more intimate awareness of my body than my colleagues, I have
the impression that my virtual body is less realistic than my fellow researchers think it is.
Strangely, I perceive it as plastic and synthetic. Consequently, with each additional version

of my digital twin, I feel pressure to create an increasingly perfect version of how I look in
real life [Fig. 5, Fig. 6].



Once the digital twin exists and is manipulable, a new set of questions _

arises. How do I perceive and approach my digital self-presentation?
Furthermore, will this new self-presentation affect my self-conception?
Motion capture technology offers the full-body tracking of my
movements and the transfer of these movements to the digital twin.
This enables consistency between one’s physical body and the digital
double. An additional and similar transfer can take place regarding
facial expressions by means of performance capture. The importance
of exact correspondence of bodily and facial movements is essential
for constructing and experiencing a self-representation. The body ~ FI1G. 5
itself becomes the immediate and sole instrument to control the  D|G|TAL TWIN 1.0
digital twin and thus provides an intimate connection between 4 b e N COLLABORATION WITH MY COLLEAGUES.
one’s physical body and one’s digital self (Freeman/Maloney
2021).

FIG. 6
SIDE BY SIDE COMPARISON OF ME AND MY DIGITAL TWIN 2.0

MADE IN COLLABORATION WITH MY COLLEAGUES AT THE IMMERSIVE ARTS SPACE, ZURICH
UNIVERSITY OF THE ARTS.

The perceived realism of virtual humans depends just as much on their movements and
behaviour as it does on their photo-realistic appearance. Until now, this project focused on
appearance rather than behavioural realism. Nevertheless, this does not exclude a further
investigation once the digital twin is completed and usable in interactive real-time situations.

Since the digital body can be fairly manipulated and customised, this can raise
questions regarding identity, race and gender. By doing this, I have the opportunity to

deviate entirely from my real-world identity, projecting myself in a way that looks nothing
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FIG. 7
AVATAR MADE BY ME
WITH READY PLAYER ME.

FIG. 8

AVATAR MADE BY ME
WITH FACE HERO.

FIG. 9
METAHUMAN MADE
BY ME WITH UNREAL
ENGINE METAHUMAN
CREATOR.

like I do in real life. Digital spaces afford the experimentation and projection of entirely new
identities, but what does this mean for me as a human being? What does it mean for others
that know me, but interact with my digital twin? The types of relationships we have with
digital representations of ourselves can vary widely. Moreover, since the way we represent
ourselves is often nuanced and complicated, it does not stay static. (Fisher, 2021a). Some
people choose to create a fictional character and have an avatar that looks nothing like they
do. Others will make an idealised version of themselves, whereas others like me will try and

make the most true-to-life version they can (Fisher 2021b).

SHIFTING IDENTITIES AND
GENDER EXPRESSIONS

I have also tried to recreate myself on different platforms, from the stylised versions [Fig. 7,
Fig. 8] to a hyper-realistic version [Fig. 9].

A stylised avatar offers some level of abstraction and idealisation as well as different
levels of body ownership and periodically shifting appearances. At the same time, it also
enables one to “experience different forms of embodiment—including human, nonhu-
man and perhaps somewhere in-between” (Virtualis 2020). The sense of authenticity and
the multiplicity of digital identities surface when the avatar is given a personality, unique
behaviour, intentions and style. When we create avatars, we never truly and completely
capture ourselves. However, nuanced presentations emerge as intertwining relationships
among different dimensions of identity emerge, such as appearance, gender (female, male,
binary and non-normative), race, ethnicity and age (Freeman and Maloney 2021).

Yet, there are no precise rules on how we choose to portray ourselves in the digital
world. The main constraints are given by the platforms, the knowledge and capacity we
have, and of course, by a great deal of resilience and motivation to experiment with those
intangible differences between one’s physical self and the digital counterpart.

When it comes to using virtual humans and avatars, the Profeus effect is a prominent
research topic. It describes the phenomenon that the avatar appearance can influence users’
attitudes and behaviour based on stereotypical beliefs (Bartl et al. 2021). Indeed, selective
self-presentation and performance occur in people’s behaviour, perception and cognition,
since they conform to their avatar and the mental stereotypical characteristics and per-
sonality the avatar represent. This representation of self may be a different social identity,
one without the limitations of the physical world, which leads to a seemingly unrestricted

expression of self (Freeman and Maloney 2021).

SEEING MY TWIN DAMAGED
AND DEFORMED

Looking at all the different avatars I have created, I believe my hyper-realistic digital twin
represents me the most accurately. This is probably because of the amount of work I have
dedicated to it, including all those frustrating moments in the creation process when I finally
realised that other techniques would work better than the one I chose previously, including
those instants of embarrassing hilarity when you see your digital twin being awkwardly
deformed.

This is likely to happen during the animation process, particularly when my digital

twin gets moved and animated by male colleagues trying to solve technical issues. In that



process, mistakes can happen, and then I find myself seeing my digital twin completely

distorted [Fig. 10], maybe also with the wrong face texture [Fig. 11], almost like a monster.

However, the fascinating thing is that there is an adequate distance between her and me,

mainly on the empathic level. Even if I perceive a particular violence in the facial deforma-

tion or skin aesthetics, this violence is not perceived as directed to me, but aimed at some

other entity. It may be due to my experience of playing characters in realistic

games, where I have the feeling that the 3D model of myself is empty, is dis- _
similar enough from me, from my human person, to remove almost entirely

that uncomfortable connotation that accompanies the damaged digital body.

Yet strangely enough, there is still a lingering feeling of unease created by the

mingling of humour with violence.

CONCLUSION

I am intrigued by the possibility of experiencing my everyday self in a novel way
and exploring undiscovered potential. Then again, having concretely experienced
my highly realistic digital twin makes me more sensitive about my identity. I am
actually a little sick of always seeing my face and body in digital form.
Yet it has encouraged me to immerse myself in the idea of a different
body, inhabiting unfamiliar gender and ethnic spaces. F1G. 10
By continuing this research, I would like to investigate diverse D |G| TAL TWIN WITH
new practices, phenomena, and interaction consequences surrounding DISTORTED FACE.

the self-presentation mechanisms in virtual environments. I believe it

is increasingly important to understand how people represent them-

selves digitally and how virtual environments might influence their [

behaviours, especially by outlining the potential benefits and opportunities in terms of REFERENCES
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THE BIRTH OF A
DIGITAL ACTOR

THABO BEELER, DEREK BRADLEY

Digital humans have become of central relevance in current film production. Out of the
five top grossing films released to date (2021), four make use of digital humans of some
sort. The outlier, Titanic, was shot long before digital humans were practical, back in 1997.
Since then, technology has leaped forward, making photoreal digital humans a reality. Still,
the creation of such digital characters poses a formidable challenge and is oftentimes con-
sidered to be the Holy Grail of visual effects. The quality bar is tremendously high, since we
humans have been conditioned by evolution to scrutinize human faces and even the slightest
imperfection can destroy the illusion and trigger rejection of the character—the infamous
uncanny valley phenomenon as introduced by Masahiro Mori (2012 [1970]). A digital actor
is typically born by first scanning his or her likeness, then building up a digital model, which

can then be animated or retargeted to a separate digital character.

SCANNING THE LIKENESS

In order to cross this uncanny valley, the industry relies on reproducing reality as faithfully
as humanly possible. To create effects such as explosions, water or destruction, physically
based simulation has been invented. To emulate the way light interacts with materials we
rely on physically based rendering. To create digital characters, studios rely on capturing real
humans at different stages. While this holds in general for the entire human, we will focus

on the most challenging aspect in the remainder of this article—the human face.

FIG. 1

MULTIVIEW RECONSTRUCTION SETUP AND EXAMPLE 3D GEOMETRY.

© DISNEY.




First, the shape and appearance of a human face will be acquired using scanning tech-

nologies. Shape refers to the 3D geometric structure of the face, where appearance denotes

its color and how it interacts with light. Interestingly, the delineation between shape and

appearance is scale-dependent, and small scale structures such as skin detail may sometimes

be considered geometry or modeled as part of skin reflectance. To acquire the shape, an

actor is typically captured in a photogrammetry or videogrammetry setup (Beeler/Bickel/

Sumner/Beardsley/Gross 2010). Such setups consist of multiple cameras, ranging anywhere

from two to two-hundred, and are accompanied by reconstruction software that converts the

multi-view face images to a 3D face model. At their core, these algorithms all function simi-

larly as they rely on the fact that points at different distances from the cameras will project to

different locations inside the captured images. Hence, identifying

corresponding features across views allows to triangulate them in

space to recover their 3D position. While there are other methods

that employ more advanced hardware for 3D scanning, such as
structured light (Weise/Li/Van Gool/Pauly 2009) or depth sensors
(Li/Yu/Ye/Bregler 2013), nowadays passive photogrammetry has

become the method of choice since it is highly accurate and requires

relatively inexpensive hardware.

As indicated, shape alone is not sufficient to render realistic

images since it lacks the appearance information. Skin exhibits

very intricate appearance properties due to its physical structure,

which makes both acquisition and reproduction very challenging.

A fraction of the incident illumination is reflected off the top layer

of the skin, the so-called stratum corneum, causing the highlights

called specular reflections. How much light is reflected
depends on the incoming light direction relative to the
local orientation of the skin surface. These reflections
preserve the color of the light source, since the rays do
not interact with the lower skin layers at all. The rest of
the incident light traverses the stratum corneum enter-
ing lower skin layers, specifically epidermis and dermis.
While it travels through this volume, bouncing from
molecule to molecule it gradually changes its color as
skin absorbs certain parts of the light spectrum more
than others. At some point it will exit the skin again,
now appearing flesh colored. The exact color depends on
the parts of the skin it travelled through and the distance
it covers. This property is called subsurface scattering
and is the reason why our skin appears soft and translu-
cent. To measure these reflectance properties, typically
studios rely on a lightstage, which is a large device that
allows to illuminate the face from a large number of
light directions (up to several hundred) in a controlled
way (Debevec/Hawkins/Tchou/Duiker/Sarokin/Sagar
2000). By observing the varying appearance at a specific
point on the face lit from multiple of these light sources,
it is possible to estimate the reflectance properties of the

face, such as albedo (color without shading) or specular

FIG. 2

COMBINED FACIAL GEOMETRY

AND APPEARANCE CAPTURE FROM
RIVIERE, GOTARDO, BRADLEY, GHOSH,

BEELER 2020. A) CAPTURE SETUP,
B) EIGHT PARALLEL-POLARIZED

VIEWS, C) FOUR CROSS-POLARIZED
VIEWS, D) RECONSTRUCTED GEOM-

ETRY.BOTTOM: EXAMPLE RECON-

STRUCTED APPEARANCE, INCLUDING

(FROM LEFT TO RIGHT) ORIGINAL
IMAGE, RECONSTRUCTED RENDER,

DIFFUSE ALBEDO, SPECULAR INTEN-

SITY, NORMALS, HIGH QUALITY

GEOMETRY, ANOTHER RENDER UNDER

DIFFERENT LIGHTING. e DIsNEY.

attenuation. The need to be captured in two different setups—one for shape and model build-

ing (described next), and one for reflectance—is obviously suboptimal and recent research has

suggested a way to add appearance acquisition to the well-established videogrammetry set-

ups, yielding a one-stop-shop to digitize the likeness of the human face (Gotardo/Riviere/
Bradley/Ghosh/Beceler, 2018; Riviere/Gotardo/Bradley/Ghosh/Beeler 2020).

101



102

MODEL BUILDING

The scanning technologies introduced in the previous section are employed to capture a
human actor performing a number of expressions. How many and which expressions depend
on the requirement of the model building stage (also known as rigging). The typical approach
is to model the human face holistically using a /inear blend-shape model—a strategy that
represents all facial expressions as a linear combination of a set of base expressions (Lewis/
Anjyo/Rhee/Pighin/Deng 2014). After scanning the base expressions and converting them
into a common mathematical representation where vertices correspond between shapes, new
expressions or entire performances can be created and animated by manipulating the weights

of the base shapes in the linear combination. These models are extremely robust and intuitive

FIG.3

for artists, yet they require to capture a large

EXAMPLE FACIAL EXPRESSIONS THAT ARE SCANNED  number of base shapes in order to provide
USING MEDUSA TO FORM AN ACTOR MODEL. @pisney.  Stfficient flexibility and expressiveness. For

example, a model consisting of two shapes,

say neutral and smile, will be able to express
these two shapes and any shape in-between,
such as a half smile, but it will not be able to express, for example, a frown. Hence people
rely on sampling the human expression space as systematically as possible, oftentimes fol-
lowing the Facial Action Coding System or FACS system as introduced by Ekman and Friesen
(1978). 'This system isolates facial motion into atomic “Action Units” (AU) as a function of

the underlying muscle structure. For example a smile may be produced as a combination of



AU 6 (cheek raiser), AU 14 (dimpler), AU 15 (lip corner depressor), AU 17 (chin raiser), and
AU 24 (lip pressor), among others (Schmidt/Cohn 2001). As a result, global blend-shape
facial rigs typically require the acquisition of hundreds of base shapes. The challenge of this
system in practice is, however, that humans are typically not capable of consciously activat-
ing individual muscle groups. Furthermore, since most scanning systems are seated, effects
such as secondary dynamics due to motion are not captured and hence cannot be modelled.
Nevertheless, building an actor model from a fixed number of scanned base shapes is still
the method of choice for most productions today.

To overcome some of the limitations of global blend-shape models, recent research
has proposed more flexible /oca/ face models, which model the deformation of faces in
smaller local regions (Tena/de la Torre/Matthews 2011; Wu/Bradley/Gross/Beeler 2016).
This allows to obtain more variation in the combined facial expressions from fewer scanned

base shapes, but this approach

comes at the cost of robusmess, NN

as inconsistent behavior across
different local regions can result
in uncanny shapes that no lon-
ger resemble faces. Such a prob-
lem, however, can be alleviated
by considering spatial regu-
larization and the global ana-
tomical structure of the face,
in particular modeling the ex-
pression-specific skin thickness
between the skin surface and
the bones (e.g. skull and mandi-
ble) (Wu/Bradley/Gross/Beeler
2016). Such an anatomical local
face model has become a new

option for digital face modeling  FIG. 4

in recent film productions. LOCAL ANATOMICAL FACE MODEL FROM WU, BRADLEY,
GROSS, BEELER 2016, SHOWING THE FACE GEOMETRY, THE
DISTRIBUTION OF SKIN PATCHES, AND THE UNDERLYING

BONE STRUCTURES. o bisNEY.

PERFORMANCE ANIMATION

Once an actor’s face model is built, it can be animated by artists using the rig to create novel
performances for the digital avatar. However, obtaining precisely accurate facial motion is
extremely difficult by hand, and oftentimes digital characters that look realistic in still life,
suddenly look uncanny when they move or speak. For this reason, it is customary to also
capture performance animation from the real actors, and map this onto the digital character.

Performance capture has a long history, and by now most people are familiar with the
idea of motion capture suits for body tracking, where actors wear tight fitted clothing covered
in retro-reflective balls that can be tracked using infrared cameras. This notion of “sparse”
mo-cap is then translated into full body character animation. For the case of facial perfor-
mances, similar sparse motion capture has been achieved by painting small black or colored

dots on the actor’s face and tracking them in video. This provides a low-resolution repre-
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sentation of the facial performance, which can be used to approximately drive the higher-
resolution actor model. A major drawback of marker-based performance capture is the need
to place the markers on the actor’s face, which not only requires time, but also requires
the makeup artist to place the markers in exactly the same locations from day to day over
the course of a production. Furthermore, the result is only a rough approximation of the
facial motion, since accurate information can only be obtained at the marker locations. For
this reason, follow up research focused on markerless “dense” performance capture of faces
(Beeler/Hahn/Badley/Bickel/Beardsley/Gotsman/Sumner/Gross 2011), which uses high
resolution synchronized video cameras and tracks the face at the skin pore level, yielding up
to a million accurate point locations tracked for each frame of a performance. Such a system,
called Medusa, was developed by DisneyResearch|Studios and was awarded an Academy
Science and Technology Oscar in 2019.

FIG.5

SEVERAL FRAMES FROM AN ANYMA PERFOR- Markerless f.acial perfOfmance capture systems 1i1.<e
MANCE CAPTURE, SHOWING THE INPUT WITH Medusa typically require a well-controlled studio

WIREFRAME RESULT OVERLAID (TOP) AND

setup, consisting of many cameras, bright uniform

illumination, and the actor is usually required to stay

STABILIZED GEOMETRY WITH RIGID SKULL seated with their head in a fixed position—all in an

MOTION REMOVED (BOTTOM). ® DISNEY.

effort to make the complex problem tractable. In order

1

https://studios.disneyresearch.

com/medusa/ (02.02.2022)

2

https://studios.disneyresearch.

com/anyma/ (02.02.2022)

to allow a more “unencumbered” performance, more
recent research has investigated model-based perfor-
mance capture, where an actor-specific motion prior
is used during the reconstruction process (eg. Tewari, Zollofer, Kim, Garrido, Bernard,
Perez, Christian 2017). This prior is often just the actor model (or rig) built from the facial
scans as described above. Optimizing for the model parameters directly to match the video
(so-called ‘analysis-by-synthesis’) is a convenient way to recover the performance, since the
output is already in the required format (e.g. mapped onto the actor rig). Using the prior also
constrains the set of possible facial shapes that can be reconstructed, and this allows to lessen
the physical burden, allowing performance capture using less cameras (even just 1), and in
less constrained environments like outdoors. Along these lines is the Anyma performance
capture system,? developed by DisneyResearch|Studios, which uses the anatomical local
face model mentioned earlier (Wu/Bradley/Gross/Beeler 2016) as the prior. This approach
provides among the highest quality 3D facial performances and has been used in several

recent film productions.



RETARGETING

There are several practical scenarios for creating digital actors. One very common one is
when there is a need for a digital character that does not exist in the real world, but can still
be “performed” by a real actor (e.g. Marvel’s Hulk performed by Mark Ruffalo). In such
scenarios, a digital version of the actor’s performance is generated, and then transferred to
the ultimate digital character seen on screen—a process known as performance refargeting
(Ribera/Zell/Lewis/Noh/Botsch 2017).

When retargeting a human actor performance to a separate digital character, it is com-
mon practice to undergo most of the process of scanning and model building for the live actor,

even though they may never appear on screen. This helps to reduce the problem to a purely

FIG.6

SEVERAL FRAMES OF A PERFORMANCE RETARGETED FROM THE SOURCE
CHARACTER (TOP) TO A TARGET CHARACTER (BOTTOM). @ IsNEY.

3D geometric one—how to map the deformation of one 3D face (the source) onto another
(the target). The problem is challenging because oftentimes the source and target faces have
different proportions, different dynamics and could even have very different bone and muscle
structures (for example, a human mapped to a dragon). Several different methods for per-
formance retargeting have been developed over the years. The most straightforward approach
is to build complete, identical blend-shape models for both the source and target characters,
and once the captured performance of the source actor is modeled by a time series of blend
weights, the same weights can simply be used on the target blend-shape model to obtain the
retargeted performance. The obvious downside of this approach is the time and effort required
to build two complete and expressive blend-shape rigs, carefully crafted such that the
expressions artistically correspond in the desired way. But once the models are constructed,
large numbers of performance sequences can be readily converted from the source character
to the target in no time, and thus this approach is popular in production environments.
When constructing multiple blend-shape models is impractical or otherwise unat-
tractive, an alternative approach is to retarget the surface motion directly. If the source

and target characters do not differ greatly in proportions, the time-varying per-vertex
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3 https://www.fxguide.com/
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production-worked-on-set-
of-the-lion-king/ (02.02.2022)
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displacements of the source performance can be directly added to the target neutral face.
This approach, often referred to as delta transfer, is particularly handy when the target
character should retain the fine scale details (e.g. expression wrinkles) of the source actor.
When the source and target geometry are not compatible enough for simple delta transfer,
a common, more elaborate approach is deformation transfer (Sumner/Popovic 2004), where
the set of transformations induced by the triangles in the source mesh are transferred to
the triangles of the target mesh, and the target vertex positions are then solved as an opti-
mization problem. While offering flexibility in the performance transfer, this method is
sometimes prone to geometric artifacts such as pinching and folding of the surface when
the deformation is extreme. Compared to the blend-shape weight transfer method described
first, these direct transfer operations do not require elaborate character rigs but do require
a spatial correspondence between the source and target faces, and the resulting retargeted
performance can be difficult to edit as no rig exists. In practice, many people use some form
of hybrid approach, where large scale deformation is retargeted using a reduced blend-shape
model of limited size and expressivity, and then finer scale details are retarged with a direct

method, in some sense retaining the best of both worlds.

CONCLUSION

In this article we discuss the birth of a digital actor, involving several important steps like
scanning the likeness, model building, performance animation and retargeting. Each of
these steps has seen tremendous growth in technology and research over the last decades.
With every new innovation, we get closer and closer to being able to cross the uncanny
valley, and perhaps some digital avatars already have.

Despite the progress, researchers continue to push the limits of “actor to avatar” tech-
nology. One current drawback is that most methods for high quality performance capture
require a lot of processing time and are thus executed offline after the performance video
has been recorded. In this era of real-time virtual production where film-makers are eager
to direct digital characters in digital environments in real-time,® the next big challenge will
be production-quality face capture at real-time frame rates, from a single camera directly
on a film set. While some of the latest capture methods do achieve real-time performance
(Feng/Feng/Black/Bolkart 2021), they do not yet reach the quality of offline approaches.
Still, with the speed that technology is developing in this field, we likely won’t have to wait

much longer.
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HUMANIZING
VIRTUAL PEOPLE

MATTHIAS WITTMANN

When we talk about virtual humans in real-time space, we often refer to them as Avatars.
However an Avatar is only a digital representation of an actual existing person, driven by
that person. Autonomous virtual humans on the other hand are virtual beings that are con-
trolled by “themselves” through artificial intelligence (AI).

Currently there is a lot of talk about Al and we constantly hear buzzwords like
“Machine Learning”, “Neural Networks” or “Deep Learning”. But what is AI? One defi-
nition is the theory of developing computer systems able to do tasks that normally require
human intelligence.

A lot of Al is being used for understanding processes and then using that knowledge
on other merely similar (but not the same) processes. Facial recognition is a good example:
Once an Al system has been “trained” on enough human faces it will be able to recognize
a human face on a picture, even if it hasn’t seen that particular face before. This is possible
because during training the Al system is learning more abstract information about these
images. For example: humans do have two eyes, a nose between but below the eyes, one
mouth centered under the nose ... and so on. So what happens if a Zyklop is in the picture?
The cool thing with AT’s is that they never just give you results based on “yes” or “no”. They
return probabilities. And they do that very well. So when an Al sees a Zyklop it will most
likely return something like a 65% probability that it is a human face. This behavior by itself
feels very human. Of course you can also get wrong results from an Al Its skills to interpret
unknown information depends on the complexity of their “training®.

So why don’t we already have perfectly Al driven robots or virtual humans if Als are
so great? That’s simply because reading and interpreting is easier than producing. Reading
an emotion from a person’s body language or face or even from the content of their spoken
words is much easier than coming up with an appropriate emotional reaction: The right
body or facial pose, motion or gesture. And that is simply because the training of reading is
easier than the training of doing. Reading emotions versus creating emotions. For me it is
all about creating emotions. This article will illustrate where I was in that process in 2019
and how I got there.

After receiving my diploma from the Filmakademie Baden Wirttemberg in
Ludwigsburg, Germany, I started in 2000 as a character animator in the movie industry.
In 2008 I became the animation lead of “The Curious Case of Benjamin Button”. Work-
ing a lot with the modeling department I became something like an expert for human
facial anatomy, facial muscle movement and skin micro motion. Over the next few years
I was mostly involved with digital human animation and development like “Iron Legacy”,
“Virtual Tupac” (the Coachella hologram) and “Maleficent”.

While working in animation I always spent some time on coding tools. Not only
because it was helpful, but also because it was a lot of fun! I am not a schooled program-

mer, so writing code for me is like playing a game. If it works, I won. And as opposed to
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30CM VIRTUAL ASHTON KUTCHER

animating, coding gives you a clear result. Either it works, or not. Sure, you can optimize
code to work more efficiently (which is fun too), but the results stay the same. Animation on
the other hand is always open for interpretation.

In 2010 I started using Unity at home to create little games for my iPhone. And
while I mentioned before that coding means fun to me, coding for real time engines is really
exciting. Four years later in 2014 a friend of mine asked me if I would be interested in join-
ing a company to develop interactive virtual humans for Augmented Reality (AR). That is

when I switched from film productions to realtime development.

VIRTUAL HUMANS IN AR

'The first project I was involved in was a 30cm virtual Ashton Kutcher presenting a new
tablet right in front of you on your desk. You could watch him in AR through your own
tablet. I added a “look at us” logic to make him, well, look at us whenever he talked to us.
My knowledge from high-end film productions came in handy even in the low-res world
of mobile real time. It was important to me that the way he looked and moved would feel
natural, which was tricky considering he consisted of only about five polygons.

The next AR project utilizing a tablet as a window to the augmented world was a life
size stewardess promoting an airline. She did not have to talk but be friendly and invite us
to the airline’s booth at a convention. Aside from a ‘look at us’ mechanism I added reactions
to her based on our distance. When we were in reasonable range she would beckon us and
if we got closer I let her smile.

Both of these AR projects felt pretty successful from an emotional stand-
point. But now I became curious about how far one could go with Virtual

Reality (VR). For a start one could use better graphics since serious VR sys-

tems were still connected to a PC. And how immersive would it feel sharing
the same three dimensional space without just a tablet as a window?

First I tested it on an old film asset: a human head

with a few really well modeled shapes for eyelid _

deformation. It was the first time for me using

Unreal Engine and I programmed the eye and

head rotation in a way that the head would look in

my direction in VR. The results felt mind blowing

realistic. Of course, it did not look photorealistic,

however the presence of seemingly another being

was undeniable.

THE SESSION

This confirmed that one could go much fur-

ther with the given technology and in 2015 A LIFE SIZE STEWARDESS
for my next project “The Session”, I devel- PROMOTING AN AIRLINE

oped a full-size virtual human in VR: An

old professor. This time I let the character
speak to the player whose reactions and decisions determined how the story proceeded.

To establish communication between player and virtual human I decided to go with
gesture recognition. The professor was able to read the player’s nodding and head shaking
as “Yes” and “No”. All Al features were developed based on fuzzy logical decision trees. The

whole system was supposed to (technically) fake human behavior.



'The professor was able to memorize objects and could also forget them if he would not see
them for a while. Just as humans favor certain features in the images they perceive of the
world around them (motion, contrasts, vanishing lines) this vision Al was supposed to do
the same. Although I did not get to implement the other two elements, the Professor was
able to notice motion, especially if it was fast or sudden. While he was not able to notice
static objects in his peripheral vision, he did notice them when

they moved. He also was aware of the fact if the player was looking THE SESS/ON
at him, but only if he was looking at the player at that moment.

1 did not create a locomotion logic at this point, meaning the Professor would not be able to
avoid a player and could potentially walk right through them. But he nearly never did since
the story was designed to predict where the player actually was. the Al only walked into
spots where it knew the player could not be. For example: The Professor told the player to
go to a pillar in the room. If the player did not go there the AT would not change location.
However, if the player went over to the pillar the AI would know that the player just freed
up space and the Professor could move without the danger of intersecting with the player.

Aside from the actual game part I also created a test-level where the user could just
“hang out” with the professor and take a closer look at him. While he would not move or
engage in a conversation with the player, he still would react to their presence.

'The professor would look at them when they entered his field of view, he would nod
or shake his head when the player did and would react confused and even annoyed when the
player got too close. These reactions felt very personal giving the player the impression that

this being had real feelings.

MAN AT ABUS STOP

In 2018 T got the chance to design and create an even more advanced interactive virtual
human in VR. The project was called “Man at a Bus Stop”. I had several goals this time. One
was having a way more complex environment, to showcase that a complex interactive virtual
human in VR could be used in an equally complex environment without overwhelming the
computational power of a decent, yet not overly hi-end PC. Other goals were adding hair,
voice recognition and developing an emotion engine. Also, I decided to update the user
interface giving the player hand representations this time.

The user experience was based on two principles: firstly the character Al should be
as humanlike as possible not only in terms of look and behavior, but also in abilities. This
AT should not be all-knowing. The human-AlI should only see, hear and feel what a human
would. No eyes on the back of the head... Secondly the user should not have to “learn” any-
thing. Anything they would be able to do should come naturally to them.
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Like “The Session” before, “Man at a Bus Stop” is based on a real actor, Tom Fitzpatrick.
We started as we would for film productions. We did an extensive body scan. This time we
experimented with a new method using a mobile hand scanner solution. It was based on
photogrammetry but would be moved around the subject. The actor had to stay still for a
longer time than in a classical volume, however its flexibility was a huge advantage.

'The face was scanned on a light-stage, a system originally invented by Paul Debevec
at the Institute of Creative Technologies (ICT) at USC. This process creates geometry that
is so precise, it shows every single pore of the actor’s skin. The resolution of such scans is
very high, 7.5 million polygons in this case. While one would not use the high-resolution

geometry for real time, one still gets the necessary information

MAN AT A BUS STOP IS BASED ON for creating highly detailed displacement maps. Displacement
A REAL ACTOR, TOM FITZPATRICK. maps can give a low-res geometry the look of a much higher res

one, while needing less resources. For that we remodeled the

head with a much lower poly-count of 30.000. Then we used a
modeling tool that compared the two heads. This produced a black and white image that

represented the delta between high res and low-res geometry: the displacement map.

BODY SCAN AND FACE SCAN  Aside from high-res
geometry the Light-

stage scan produces
also other very important maps that are needed for shader creation like defuse, specular and
normal maps. To create realistic looking skin, we utilized Unreal Engines ability for sub
surface scattering (SSS) shader models. Skin reacts strangely to light. It absorbs a lot of it
and reflects it in a more diffuse way. Without an SSS shader it is very difficult to create this
look. That is why digital humans looked like “plastic” for a long time. In real time graphics
they often still do. The main reason is that even though this kind of shaders do exist now, at
least in some game engines, they need more rendering power, which usually results in lower

frame rates.



Since you cannot just scan hair, it had to be created separately in Maya using XGen. Luckily
Tom had very short hair, so we did not have to deal with dynamics. Nevertheless, in the end
the poly count of just the hair was ten times higher than that of the rest of the face, including
eyes and teeth.

POLY COUNT OF EYES, TEETH AND HAIR

At this point we should talk briefly about the Uncanny Valley, the effect that we subcon-
sciously accept simplified representations of humans more than representations that are only
“almost perfect”. The question is, how to overcome the uncanny valley? What makes it
uncanny? There is no simple answer. Anything can pull you out of the illusion, look, motion
and even the voice.

Let us assume we start from a really good 3D model of a person which has already
decent shaders. Most of the time the trouble starts with the eyes. They are, as some may say,
the gateway to the soul. Poorly designed eyes can be disturbing even when the character is
not moving at all. Motion is another factor. The most perfect looking eyes will still break the
illusion if they do not move and deform the surrounding skin like we are used to. And then
there is the rest of the face. A human face is very complex and to recreate it with computer
graphics is only accepted by the audience if it moves as a whole. If you only pose the mouth
to the spoken words but do not move the rest of the face accordingly, the illusion falls apart.
Everything in the face, and the whole body for that matter, is interconnected. There are
specific ways how our head moves while we are talking, and there is a way how our body
moves when our head is moving, and vice versa. If you break any of these relationships, you
run into danger of falling deep into the uncanny valley.

Once things are moving, deformation and therefore volume preservation becomes a
factor. When pulling a rubber band, it becomes thinner. The same basically happens in the
face, you pucker your lips, the cheeks are getting stretched and flatten against your teeth.
Moving parts of a face and not taking care of volume preservation will be subconsciously
noticed very quickly. There are even more possibilities to break the illusion, yet these belong
to the most important ones. If not taken care of properly you get reactions like “Something
is off, I can’t tell you exactly what it is, but it’s not real”.

To make sure to have proper facial motion and deformation I went with DI4D to
do a facial performance capture. A volumetric scan like that returns a deforming facial
geometry of the complete performance. Such performance clips are very large and it was
clear that I would not have the bandwidth in VR to run it on high frame rates. So we used
an algorithm from an old siggraph paper to convert the complete performance into a small
number of animated blend shapes. However, blend shapes and animation created through a
process like that can’t be edited. The data looks too random. We still managed to enhance

the rig to allow for adding emotions and moving his eyes interactively.
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At that time high quality scans like these were not possible to be captured simultaneously

with body performance. So we did a separate body motion capture session of the same

actions. It is not an easy task for an actor to reproduce the same action twice, once sitting in

a chair and once moving on stage. Ideally the body capture should happen before the face

capture session and both should happen on the same day. That way it is easier for the actor

to understand and remember the context

_ when he has to sit still. And believe me,

it is a lot to ask from an actor to perform
‘lively’ without moving their body.

Now we had two separate cap-
tures. To connect the facial and the
body performance, I spent some time in
editing. It was important that his facial
thythm would fit to his body motion.
One could not just line up the voice
recordings of the two captures, since
length and rhythm was always slightly
different. So the key was to find the most
important ‘beat’ in his performance, and
line it up to that.

Once again the hair had to be
FACIAL AND BODY PERFORMANCE

dealt with separately. A performance scan moves the skin, but the hair

geometry does not know about that. So we had to design a special joint setup
that would move the hair together with the head. Aside from the scalp that
also included the eyebrows and eyelashes.

In order to make a character feel naturalistic within an experience like “Man at a Bus
Stop”, multiple layers of interactivity come to play. First there is the actual story line. To give
the illusion of choice, the story has to branch from time to time. Branching often feels better
for the user, but also creates more work. Key to an efficient branching design is that it leads
back to the main track as soon
_ as possible. Else the amount
of options will increase expo-

nentially.

Aside from this obvious
kind of interactivity I added
layers of behavior to make
Tom feel more like a real
human. For once there are
actions the character can
do simultaneously with the
main performance. Turning

towards us when we are not

A SPECIALJOINT SETUP THAT WOULD MOVE right in front of him is one of them, or leaning away from
THE HAIR TOGETHER WITH THE HEAD us when we get too close. These motions have to be well

balanced. The eyes, head and body turn towards us with
individually tuned speed, acceleration and precision.
There are also more subtle actions to keep him “alive”, that react interactively too. His
breathing and eye blinking frequency change based on his current mood. So does his mimic.
Like before with the professor for “The Session” it was a no-brainer to add emotions
to the character again. Though this time the emotion engine was more elaborate. Rather
than changing the face and pose just based on e.g. distance, Tom would now remember his
own emotions and at times even holding a grudge for a while. That indeed was a very power-
ful update that added a lot to his “humanlike” feel.



ADDING VIRTUAL HANDS

In terms of game play and controlling the action, dealing with the interaction of humans and
virtual humans is challenging. Since players in VR are sharing the space with the character
it is harder to predict what they may do. Some people new to VR, are often overwhelmed
and have a hard time focusing on the story. While others are quickly bored if there is not
enough “action”. Some players try to break the system, others do not move at all.

So how to deal with that situation? First of all you need to have a basic understanding
of user psychology. What attracts them? What bores them? How can you gain their atten-
tion? The easiest way is to follow the concept of reward and punishment: The character asks
the user to do something. If the player fulfills the request something entertaining happens.
When the user moves too far away from that scene just fade to black. (Don’t fade to black,
it is mean!)

Adding virtual hands as user representation to “Man at a Bus Stop” was well received.
To avoid breaking the immersion the hands were designed with situational awareness,
mostly based on the distance to Tom and the area one would reach out to. That way it was
not necessary for the user to learn anything. When someone reached out to Tom the hand
naturally posed in a way that made sense. An interesting result was that even though the
hands clearly changed shape while moving, everybody just accepted this behavior as normal.

Having said this, I mentioned above that players are hard to control in VR. Give
them VR hands and see what happens. The reward and punishment principle becomes
blurry. The AT reaction to touch is rewarding, but it can also disturb the story, for example
when touching his face while he is speaking. Tom reacts clearly unhappy when you poke

his nose and while some users are feeling

bad about that, others are motivated byit. I NNREEEEE

Most players treated Tom “respectfully”,
yet some twirled their hand inside his
head, only to see if they could break him.

Interesting was that almost nobody
would actually try to walk through these
virtual humans, neither the “Professor”,
nor Tom. There seems to be a natural
barrier when VR space and characters
become too real.

When players used the system as
intended, by playing the story and listen-
ing to Tom, “Man at a Bus Stop” became
very rewarding. The fairly hi-end design
and the sophisticated Emotion Engine
made it feel very intimate.

Tom came already very close

to being a very human-like THE FAIRLY HI-END DESIGN AND THE SOPHISTICATED
virtual being. Who knows EMOTION ENGINE MADE IT FEEL VERY INTIMATE.

what lies in the future ...
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DOUBLE TROUBLE.
DIGITAL AVATARS
ON STAGE

CHRISTIAN ISELI

INTRODUCTION

The interplay of technologies from the film and gaming industries enables digital avatars
to climb onto the stage. However, both media have prerequisites that aftect the realization
of digital characters. In film, it is primarily realism, both in terms of photorealistic sur-
face textures arising from the depictive tradition and in terms of precise human motion,
resulting from the tradition of animated films, wherein humanized movement contributes
significantly to the audience’s ability to empathize with a character. The realistic concepts
lead to the ideal of lifelike digital humans as well as of animated movements and facial
expressions that are confusingly human-like, regardless of whether characters are stylized
toons, realistic animals or human characters. In computer games, on the other hand, the
focus is on interactivity, and this results in the priority of ultrashort response times, to
which other aspects such as graphic style and the impression of realism in texture and move-
ment are subordinated. The same priority also applies to the performing arts, where the
overriding premise is the experience of a live event with physically present actors, singers
or dancers. Digital avatars on stage increase the demand for real-time performance even
further, because not only the rendering of the characters, but also the animation based on
performance capture needs a final output in real time. In distinction to this, movements
in games are preproduced. Motion capture data is first recorded, cleaned and optimized in
several processes before it is made available for retrieval from databases as animation loops.
And in film, everything can be optimized for as long as it takes before the canned version
hits the screen. Given these differences, it stands to reason that both in games and especially
in the performing arts, photorealistic images have not been a top priority.

The emerging convergence and the increasing use of technology is seen by theorists
from the fields of film and performing arts as a distinctive feature of digitalization. While
computer games are digital by definition, film has gone through a groundbreaking transi-
tion from analog photographic to digital recording. However, theorists have other features
in mind when they use the term digital cinema. According to Lev Manovich, the constituent
element is essentially the combination of real image components (conventionally recorded by
means of a lens) with digitally generated 3D spaces or 3D characters. In his view, the hybrid
form leads to a particular case of animation film, in which live-action footage is used along-
side many other image sources (Manovich, 2001; 2016). In addition, these phenomena can
also be understood as defining components—among many others—of the term posz-cinema
(Denson/Leyda 2016, Iseli et al. 2021).

An approach similar to that taken in film studies is also used when determining the
theoretical concepts of digital theater, digital dance or digital performance. These new forms
of expression are primarliy defined by their hybrid quality, to which digital technology is



intrinsic (Dixon 2007; Salter 2010, Boucher 2011). In order to distinguish digital theater
from traditional theater as well as from a broader sense of digital performance, Nadja
Masura lists the presence of digital technology, both in the creation of a performance and its
interactivity as a primary characteristic. She also assigns importance to fundamental ingre-
dients that make up theater in the first place, such as the presence of verbal communication
or the co-presence of audience and actors. (Masura 2020). Another parallel to film studies
is that the integration of new digital technologies can also be seen as one of many defining

components of post-theatre or post-dramatic theatre (Lehman 2006).

THE ALIVE, THE DEAD AND
THE UNCANNY

In film, there is the traditional distinction between fAwe-action and animation. The terms
clarify how moving images are created. Live-action refers to what happens in front of a
running camera that records multiple frames per seconds in the profilmic situation (Souriau

1951) and it usually simply refers to shooting

with actors. Whereas animation in the conven- IR

tional sense describes the process to produce
moving images on the basis of single frames that
can create the illusion of movement when played
back at the standard rate of 24 frames per second
(stop-motion animation). If we look at charac-
ters we could simply say that either a character
moves on its own during the shooting process
(and is thus alive), or a non-living representation
needs to be set in motion (brought to life) through
animation techniques.' But from very early on in
film history the two basic approaches were mixed
and formed a category that later was defined as
live-action/animated with real actors appearing
in cartoon worlds or cartoon charac-

ters in photorealistic words. An early

example of a hybrid production were WHO FRAMED ROGER RABBIT?

the film series Alice Comedies (Walt ROBERT ZEMECKIS (1988)
Disney Company, 1923-27), and a
very successful historical example later
on was Who Framed Roger Rabbit? (Robert Zemeckis, 1988). This brings us to the basic

constellation that characters played by living actors meet animated or—to follow the logic

of the terminology— dead characters, which at the same time appear to be very much alive.?

'The hybrid image production, in which a real human acts side by side with a synthetic
non-human, has become quite common in mainstream cinema and it certainly has become
substantially more popular in the last 20 years. It mainly started in the 1990s—with a few
exceptions a bit earlier—, which is due to the growth of computer generated imagery CGI
and 3D-animation in the ever expanding area of visual effects (Prince 2011).

The main shift towards realism that has taken place since then, regarding synthetic,
animated characters, occurs on two levels: Firstly, in terms of photorealistic surface textures,
due to the growing capacities of computer graphics, and secondly in terms of precise human-
like movements, based on motion and performance capture technology. With this particu-
lar technology, animation films eventually obtained what we would call a proper shooting

situation, or in Souriau’s terms, a profilmic reality.

—

1  There are also methods for the
mechanical or electromechanical
animation of puppets or artificial
creatures during a live-action
recording process. The associated
term here is animatronics (formed
from animation and mechatronics,
a term derived from robotics).

Cf. Flueckiger 2008.

—

2 The special effects in Roger
Rabbit were still basically pre-
digital and were done with optical
printers, puppetry, and stop-
motion animation (Wolf 1995).

In computer animation the frame-
by-frame technique of analog
times is replaced by keyframe-
animation.
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The growing importance of the live-action/animated genre gave rise to realistic virtual
characters at a large scale. However, the term virtual character doesn’t necessarily imply a
human appearance. But it most certainly means—following the long tradition of anima-
tion film— that CGI characters have human-like movements, human mimicry, human-like
emotions and human personalities. These anthropomorphic creatures are well-known and
their naturalistic appearance and behavior have attained a level of perfection. For example,
Golumn from the Lord of the Rings and The Hobbit franchises (Peter Jackson 2001-2014) or
Ceasar from War for the Planet of the Apes (Matt Reeves, 2017), both created with the help of
performance capture by British actor Andy Serkis.

At the same time, the photorealistic digital human remained the last frontier of
the VFX industry. The human look-a-likes that were referred to as virtual humans, virtual
actors, synthespians, digital doubles or avatars first appeared only partially, or in short
scenes, as early as the 1980s. In the ensuing years they were often kept in the background,
multiplied to simulate crowds, as in Titanic (James Cameron 1997), or used as digital dou-
bles to avoid dangerous stunts as in Matrix Reloaded (Lana and Lilly Wachowski 2002). But
as soon as they appeared in larger portions of the films, left the background and aspired to
be leading characters with dialogue, close-ups and emotions, they got into trouble. Final
Fantasy: The Spirits Within (Hironobu Sakaguchi 2001) was the first animation film which
was entirely based on photo-realistically rendered characters. But the audience acceptance
was rather weak, as it seemed difficult to emotionally relate to the still quite synthetic
characters (Butler and Joschko 2009). This is connected to the so-called Uncanny Valley
effect. First introduced by Masahiro Mori in 1970, the term describes the phenomenon
that when artificial characters become similar to humans, the empathy curve of an audience
suddenly drops sharply and only rises again when the characters appear indistinctively close
to real humans, thus giving the graph the shape of a valley (Mori 1970).

'The debate about the uncanniness of computer-animated characters was conducted
with vehemence with regard to films such as Robert Zemeckis’ Polar Express (Robert
Zemeckis, 2004), which relied entirely on performance capture technology (Flueckiger
2008, Aldred 2006, Kurtz 2004). But later, due to new aesthetic concepts and the techno-
logical progress demonstrated in, for example, The Curious Case of Benjamin Button (Fincher
2008), discussions of the uncanny valley effect seemed to recede into the background
(Flueckiger 2012, Perry 2014). However, when it came to awakening the dead critical views

reached a new peak and led to ethical concerns.
_ In Star Wars Rogue One (Gareth Edwards, 2016),
British actor Peter Cushing, who died in 1994,
was digitally reconstructed and joined the cast
again, appearing alongside a digitally reproduced
Carrie Fischer.

In Ang Lee’s Gemini Man (2018), the digi-
tal twin was finally assigned a leading part. In this
thriller, the main character meets a much younger
clone of himself. For this purpose, a state-of-the
art digital double of Will Smith was produced
and made significantly younger. In this context,
the actor behind Golum and Ceasar, Andy Serkis,
stepped forward in an interview and emphasized,
that “there are a few serious problems in that we
can create photorealistic characters, that we can

GEMINI MAN, ANG LEE (2018)

digitally rejuvenate actors or digitally retrieve recordings of deceased

actors” (Pennington 2019). Labeled by the Rolling Stone magazine
the “king of post-human acting” (Hiatt 2014), Serkis cautioned that
the technology allows the film studios to do what they want with these digital copies of real

S humans, and the legal issues seem complicated (Pennington 2019).
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PLAYERS, THEIR AVATARS
AND LOW LATENCY

In the field of computer games, one thing counts above all else. The graphics that appear
on the display in front of the players must be calculated in real time. For decades, this basic
requirement has led to a rather modest visual quality. In the first games in which humans were

represented, the so-called “sprites” consisted

of only a few pixels. They were the non-static I NREEEEEEEEE

elements within two-dimensional games,
moving independently of the background
and were player-controlled, as for instance
in the arcade game Basketball (1974). 'The
player controlling his digital representation
in the game has been a characteristic feature
of computer games from the beginning. And
with the increasing complexity of games,
it has evolved into what is often described
as the player-avatar relationship (Gazzard
2009; Banks/Bowman 2013). It implies a
role-play related experience that moviegoers
don’t expect to have.

With the expanding graphic capacities of computers, the number of pixels per
character was on the rise and in the Nineties a landmark shift took place towards 3D graphics
and avatars with three-dimensional bodies. Later, games went online, which limited
creative animation solutions, due to limited internet bandwidths and the need for the simul-
taneous representation of actions across a high volume of players. The visual style remained
mainly reduced and cartoonish, but the enhanced interactivity through the introduction of
“massively multiplayer online role-playing games” (MMORPG) led to an increased identi-
fication between gamers and their avatars (Blinka 2008, You et al. 2017).

BASKETBALL (1974)

Eventually the characters’ design became more

HEAVY RAIN (2010), THE LAST OF US (2013),
complex, and the new frontier of photorealism DETROIT: BECOME HUMAN (2019)

came into play as well. Obviously, the standards
here seemed different than on the big silver
screen and the uncanny valley never had a com-
parable significance, as computer games, unlike films, had never been considered a photo-
graphic medium and thus were hardly connected to corresponding expectations. But now
that the graphic performance passed a certain threshold, cinema has become an important
reference, both in terms of visual style and narrative approach. Cinematic Triple A Games
that employ a third person view, like Heavy Rain (2010), The Last of us (2013), or Detroit:
Become Human (2019) are considered milestones in the development of high-quality visuals

and characters.
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THE HERE, THE NOW AND
THE MEDIATED

The integration of media content has a long and rich tradition in theater and dance and

goes back to the 1910s, when film projections began to be included in stage performances.

In addition to providing alternate backgrounds or providing additional content layers, the

FORBIDDEN ZONE (2014)
BY KATIE MITCHELL

new practices also included the projection of filmed
characters (Dixon 2007; Salter 2010). With the
introduction of portable video equipment in the
1970s, the inclusion of media content increased
rapidly. The use of video also offered the possibility
of live transmission, which was frequently used
as it corresponded to the liveness of the theatrical
event (Georgi 2014). The fact that the video foot-
age was captured live in the same time and space,
was—and is—usually made transparent to the
audience. Frank Castorf is a prime example of a
director who repeatedly emphasized medial play
by employing multiple cameras and including live
editing (Carlson 2008, Kassay-Schuster 2017). Or
similarly, Katie Mitchell who uses video to create
an atmosphere of “live cinema”, as for instance in
Forbidden Zone (Mitchell 2014)

The step towards digital characters that are
animated by means of motion capture technology

became possible in rudimentary form in the mid-

Nineties through the use of mostly abstract forms. An example of this period is Biped
(1999) by Merce Cunningham, in cooperation with the artist duo Shelly Eshkar and Paul

Kaiser. At that period the motion capture data was often still pre-recorded in order to

BIPED (1999) BY

arrive at optimized animation sequences. Other
groups of that period aspired to achieve real-time
animation in their performances. Ruth Gibson and
Bruno Martelli of the Igloo artist group achieved
double appearances of dancers and their “dual iden-
tities” in their 2000 performance Viking Shoppers
(Dixon 2007).

In order to confirm that the avatar’s perfor-
mance is indeed being created live and is not the
result of a pre-recording, the audience usually gets

to see both the performers (in motion capture suits)

and their projected avatars. Even though the technical equipment is capable

MERCE CUNNINGHAM  of a so called rea-time-processing, there is always a slight delay between a

movement and its processed and projected counterpart. The so-called latency

has been improved considerably, but still today it’s always there, close to the

threshold of noticeability, but giving the double appearance an additional artificiality, as the

avatar seems to inhabit a slightly different time zone.

On large theater stages and with ambitious visual concepts, the required technical

effort can reach enormous dimensions. In the Shakespeare anniversary year of 2016, it was

the character Ariel of 7he Tempest (Gregory Doran, Royal Shakespeare Company, 2016)

that could be experienced as a digital avatar animated live by actor Mark Quartley on stage,

entangled in overwhelming digital stage designs. In addition to a large volume, state of the



art performance capture system, this required no fewer than 27 projectors and a massive
array of the latest computer technology from the project partner Intel. (Billington 2016,
Jimenez 2017).

DOUBLE TROUBLE

In his review of the premiere of The Tempest, critic Michael
Billington (2016) of 7he Guardian described his experience of

seeing the Ariel avatar simultaneously on stage with the actor

Mark Quartley. “It is all impressive, even if it creates the odd
sense that we are watching a double Ariel” (Ibid). This indeed
describes a basic dilemma that inevitably arises when working
with digital avatars, when at the same time the live character
of the situation is made transparent. Certainly, it would be
possible to have only the avatars appear on stage, while the
actors’ movements could be tracked in a separate room. How-
ever, this would deprive the actors of their
very purpose for being on stage and prevent

the necessary co-presence of the audience. It

THE TEMPEST (GREGORY DORAN,
would also merely look like a preproduced ROYAL SHAKESPEARE COM PANY, 2016)

video and not like a prestigious, cutting-edge
digital live production. The simultaneous
presence of actor and avatar eliminates these problems altogether. The price for this, how-
ever, is the effect of duplication that critic Michael Paulson of 7he New York Times referred
to as the “the double event” (Paulson 2017).

The descriptions of the double effect caused by digital technology is all the more
interesting as it seems to echo a more fundamental double phenomenon inherent to perfor-
mance. In his comprehensive study on the performative arts, Marvin Carlson cites ethno-
linguist Richard Bauman who noted that performance always involves “a consciousness of
doubleness, through which the actual execution of an action is placed in mental comparison
with a potential, an ideal, or a remembered model of that action” (Carlson 2013). And
sketching the tradition of double concepts within the realm of digital theater and dance,
Steve Dixon summarizes various phenomena and forms of doubles. (Dixon 2007). Thus, the
“odd sense of the double” that 7he Guardian traced back to the spatial co-presence of actor
and avatar in The Tempest (Billington 2016) echoes a whole variety of double concepts and
even might have been influenced by the aforementioned temporal double phenomenon due

to the latency of motion capture systems.

PRESENCE, ABSENCE AND
BOTH AT THE SAME TIME

Presence and Absence is an artistic research project of the Immersive Arts Space at the Zurich
University of the Arts that explored the phenomenon of double presence with virtual
characters on stage and worked on playful solutions to overcome the scheme of doubleness
without losing the transparency of liveness. The initial research interest arose from the earlier
project TwinLab, a co-production with the experimental theater group Zuni Icosahedron in
Hong Kong. In both locations the movements of dancers were simultaneously transferred to

abstract 3D avatars by visual artist Tobias Gremmler and made visible in video projections.
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PRESENCE AND ABSENCE: THE AVATARS Despite the distance of more than 9000 kilometers, the per-
APPEAR WHEN THE DANCERS ARE HIDDEN  formance could be followed b.y spec'tators ir.l both cities. A fast
BEHIND THE STAGE ELEMENTS. data exchange enabled the virtual interaction of dancers and

their avatars, simultaneously and at a distance.

With the Twinlab performance, the research team

became aware of the dilemma of double presence. Visitors of

the simultaneous performance described their experience of constantly having to decide

whether to pay attention to the real actors or the virtual figures. After the debriefing session,

Tobias Gremmler encouraged the research team to further explore the interaction between

performers and their avatars in this respect. This resulted in the artistic research project, in

which Gremmler’s virtual characters from the TwinLaé production served as a basis (Iseli
2021).

In close cooperation with Gremmler and the team, set designer Mariana Vieira
Gruenig developed movable stage elements that allowed the dancers Aonghus Hode and
Lucas del Rio Estevez, who were equipped with motion-capture suits, to disappear behind
them while their avatars were projected onto the front of the elements. Conversely, the ava-
tars were to disappear as soon as the dancers became visible. Technically, this is achieved
with projection mapping, which is the expertise of engineer and artistic practitioner Martin
Frohlich, who developed open-source software for handling dynamic projection situations.
The basis for this is a digital 3D model of the real space in which the projection takes place.
All projection-relevant elements must be transferred to the virtual model true to scale,
which is made possible with the dynamically captured position data of a motion capture
system. This enables the software to precisely map the projected avatars onto the moving
stage elements. As soon as a digital avatar moves over the edge of a projection surface, the
projection switches to blank, so that only the real dancer becomes visible. Thus, the alterna-
tion of presence and absence results in a playful transparency. At the same time, it becomes
apparent for the audience how the animation of the digital avatars comes about without
being confronted with a rivalry for attention arising from the permanent double presence.

An important further feature of the stage elements is that the dancers can step
through them. This is made possible by a surface that consist of elastic white ribbons strung

together, instead of a solid screen. Thus, the dancers can push away the elastic white bands



with their bodies. They can also stick their heads, arms and legs through the flexible surface
so that they appear only partially visible. And they can also simply jump through the wall of
ribbons and thus quickly disappear or emerge.

The state of being both real and virtual at the same time, when the dancers remained
partially visible, proved particularly fruitful in the exploratory approach. The spectators wit-
nessed a character that appeared to be half avatar and half human, or that slowly passed
from one state to the other. Finally, aesthetically, the rule that either only the dancers or
their avatars should be present proved too rigid. By changing the software, this basic prin-
ciple could be switched on and off during the performance. Alternating with the playful
transformations, phases of simultaneous presence were introduced. This combination proved
to be varied over a longer temporal distance and led to more dynamic sequences overall.

And what does all this have to do with artistic research? The project Presence and
Absence consisted of experimental settings that produced explorative sequences with ele-
ments of the stage set, virtual characters, projection mapping and the dancers’ play. Over
several iterations, sequences were reset, discarded, adjusted, refined, and further developed.
At first sight, this process seems indistinguishable from a standard rehearsal process. Typical
elements of an artistic research scheme are a methodical approach that includes continuous
reflection, a documentation of the process to ensure comprehensibility for outsiders as well
as transferability, and an exchange with the peer community by means of publications and
presentations. Throughout the process, guidance comes in the form of a precise initial ques-
tion that makes reference to the state of the art. In this particular case it was, “How can the
simultaneous stage presence of performers and avatars be transformed into a creative inter-
play of presence and absence but still guarantee a transparency of the process?”

The output of Presence and Absence is less a completed production but rather a set
of prototypes. The primary goal is to enter into an exchange with the peer community

of digital artists and the artistic

research community by means of the N

publication of the results. Secondly,
prototypical tools, ranging from
open-source software to our newly
acquired practical knowledge can be
made available to artists in a variety

of fields for further development.

TWINLAB: SIMULTANEOUS PERFORMANCE
BETWEEN ZURICH AND HONG KONG.
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IN CONVERSATION
WITH NEIL NEWBON

Anton Rey: Neil Newbon, you have worked in numerous countries all over the world. In
August 2019, as part of our international conference to the research topic on our SNSF
project ‘Actor & Avatar’, you trained for the first time with Swiss, German and Austrian
actors and actresses. Would you say there is a notable difference in approaching, sort of
locally marked depending on acting traditions?

Neil Newbon: I think that acting craft has been shaped in Europe both east/west and in
the Mediterranean for so long that there is a commonality that runs through this part of
the world. Acting techniques may different between Laban, Method, Misner etc etc but
ultimately Europe has such a great rich history of writing, theatre, film and acting craft
that European actors tend to feel similar to one another in these respects and by and large

in their approaches to character. I think there are noticeable differences in approach when

ANTON REY

ZURICH JANUARY 2020

NEIL NEWBON
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comparing say, Japanese actors or Indian actors to a German or a British actor, for example,
due to different cultural influences and storytelling tastes than our particular continent did.
Of course, it’s worth saying, that at their hearts, all stories are universal and applicable to
all Humans, even if their respective backgrounds, methodologies and palates differ in some

I'CSpCCtS.

A.R.: What was the aim of the three days’ workshop and how was it structured?

N.N.: The aim of the course was to take the student performers abilities and knowledge—
some from multi disciplines (dance, movement etc) as well as acting crafts, some whom had
not a great deal of acting or performing beyond the theoretical and assimilate their various
techniques into the givens of the “Volume”, which is the name of the specific working
environment of Motion Capture/Performance Capture, which are in turn referred to as
Mocap/Pcap respectively for abbreviation.

'The major difference between the two historically is that Motion Capture is focused
on body movements and head only, with or without audio and is usually animation locomo-
tion (in game movements of player characters and non-player characters) that are intractable
by a game player, world-building background characters (ie, people at a football stadium or
in the street), combat and stunts (games, films and actor doubling etc.) or performances by
say dancers or gymnasts for multi-media use. Performance capture can include all of the
above but also has face data and finger data and is also with or without audio being recorded.

As new technical narrative mediums, in the same way that theatre, TV and film are
technical mediums in which to tell stories, the overall goal is to teach the students how the
technical systems work, how these constraints can affect their performance, how to start
thinking in different ways about creating character and implementing movements in the
animation for use in Film, TV, Games and Interactive theater, how to be able to use this
new discipline and to show what freedoms and restrictions to their performance the techni-
cal givens. We encourage the idea that this is a hybrid of theatre and film techniques as the
virtual camera can be anywhere the actor is essentially “live” throughout the take and we
train people to adopt a live performance unless they leave the Volume area, as their move-
ment capture can be used and cannibalised into other moments and the system captures
everything they do. In this regards the stage is always live and is similar to theatre that there
is no dead space in the Volume for the actor.

Alongside my co-founder, Saleta Losada Rodriguez,

_ Performance Captured Academy’s workshops are
designed with a building block approach. We begin
with an introduction to the technical aspects of the
Studio using Industry specific jargon as it would be
on a professional shoot, explaining how it works and
how this may alter their performance.

We start in the suits, in the Volume and the
nature of the workshop is predominately practi-
cal. We use a step-by-step approach—starting with
natural basic walk cycles, observing the movements
of a performer just as themselves, walking from one
end the volume to the other to allow the performer
to see character movement based on wants and needs
and their habitual history to gain a fast insight into
the need for total body involvement in this type of
performance and how to start thinking of adjust-
ments to create new and varied character archetypes.

This continues with more complex movement-based exercises, adding animation character
rigs working with different gaits, weight distributions and size changes—we then begin to

add scene study and creature workshops to take the basic locomotion of Motion Capture to a
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full acting performance (including vocalization) which we refer to as Performance Capture.
'The student in only 2 or 3 days is exposed to everything that is a-typical in our work in the
Volume and in our experience, this is enough to get any performer from any discipline ready

to work on a mocap or pcap shoot applying their craft to the level they possess.

A.R.: While watching you work, | was reminded of games, but also of the silent movie era.
The body language is emphasized and stands in the foreground; with the help of avatars
one becomes aware of bodily expressions which on stage and screen, at least in the educa-
tion, often stand in the background. During your training phenomena came to foreground
which we would otherwise encounter e.g. with Commedia dell’Arte or as puppeteers. Do you
see a direct link to these, silent movie era, CdA or puppeteer?

N.N.: Indeed—we often refer to great movement
artists of the silent film era such as, Buster Keaton or
Charlie Chaplin. Who created great characters and
complex sequences with nuance and empathy without
the need for dialogue or sound. Infact the use of the speech cards in between shots could
be taken out and the viewer would still understand the story and motivations of the piece.
Puppeteers often attend our courses and do very well, their understanding of craft-
ing performances without relying on words to describe the inner thoughts or actions of a
character does require a certain training and also a certain bravery in trusting themselves to
be present to create authentic truthful movements whilst not relying on exposition etc. We
often encourage students to seek out additional training in things like mask work, CdA,
dance, yoga, method acting, laban, gymnastics for example. Anything that helps quieten
the mind and get the actors into their bodies is relevant. A good command and control
of one’s instrument (an acting term referring to the actor as a whole) is applicable to this
work. Film technique alone will sometimes leave a good actor stilted and wooden physically,
whereas theater work doesn’t always allow for minute moments that film often focuses on.
As the cameras are theoretically operating in both a wide and a close-up simultaneously
(a Schrodinger’s cat effect as you don’t necessarily know where the final camera position will
be or if that shot will be altered or reused in another place or indeed in another character).
Thus, these training examples are especially true for Mocap work where often a look or a
body movement is all that is required to tell the story of the moment. In developing the
ability to make specific physical choices without generalizing movement quickly when por-
traying multiple characters during a day’s shooting (which is often the case in these types
of jobs), the performer will always be able to stay authentic even when portraying minor

background characters that serve mainly to add to the immersion of the viewer into a world.

A.R.: How about the face when the body speaks aloud? The Hungarian film critic and
theorist Béla Baldzs spoke, when describing Asta Nielsen’s acting, of a polyphonic facial
expression becoming possible when opposing expressions appear in a physiognomy. In
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a physiognomic chord, as it were, a synthesis of the most diverse feelings, passions and
thoughts appears—a synthesis that perfectly expresses the multifaceted human being.
Much to my surprise, you were describing a comparable process when explaining how you
acted in PLANET OF APES: LAST FRONTIER and described how the Gorilla had a real
story, a character, you even called it a “personality”?

N.N.: As a physical performer I don'’t see a separation of character no matter the creature
type, for story purposes most non-humanoid creatures are anthropomorphized to relate
to the audience—so even if the face is not being captured it is connected, it is still a part
of the performance as a whole. The character is still rounded and developed in a way to be
able to play—animals in our own real world have personality and wants and needs—they
are all alive.

I work using the idea of an actor’s instrument as a whole, the actor should be focused
on the character at all times and commit with their intuition and the design of the character
100% using the totality of their being. Unless there is a tonal/style constraint where the
face/body cannot be allowed to move for whatever reason (such as the muscularity of the
creature—as in the case of apes where they must smile in different ways to humans, or

taking into consideration legs

I . o a1 gt ctc.) which

is a design constraint the per-
former will have rehearsed and
worked into their experience
before capture, then it should
be allowed to come in the
moment naturally. This may
take practice and experimen-
tation, but ultimately should
become habit for the performer
to work as the character truth-
fully as you would do in any
human role.

Obviously with dialogue
this further alters this experi-
ence. I often design characters
to have habits and quirks that
I deem appropriate sometimes
in the face—usually these rep-
resent to me something about
the character but not usually

explained to the audience—but they work with all the facets of character to create a deeper
well rounded person, a more interesting imaginary being, the aim being to add layers to the
story and the characters moving through it and immerse the viewer further in the fictitious
truth of the piece, working with a creature is exactly the same process, they have needs,

wants, habits and instincts just the same.

A.R.: Are you consciously training and applying layers of mimic masks on top of each other,
in order to evoke unsayable expressions which yet hopefully will be “read” by the audience?
And if so, do you get information from the director or camera operator how close-up the
picture will be, because this might make a difference on your acting scale?

N.N.: Constant physical and craft training in new techniques and skills is essential for any
Actor in any medium—it helps our instrument stay fresh, engaged and interested and allows
us further range in our work and craft. I often seek out extra training that isn’t directly
applicable to a project I am working on in the present day but I know and have always found

at some point will become relevant.



In terms of the picture, I touched on this above, we are sometimes aware of placement of
camera, sometimes not. Actors in all mediums work closely with the guidance and voice
of the director/directing team which may include lead animators as well. We also work in
Mcap and Pcap, on the premise that each shot is a close up and a master wide at the same
time—this allows us to be completely free in the Volume and ironically not worry so much
about this. Marks and specific playing areas in terms of camera angles can come into play
typically more in scene work and in fixed sequences, but in locomotion it is more often an
abstract with no set environments necessarily and our own orientation in the Volume in
relation to not specific camera shot singularly but simply to the floor (or z axis) is actually

more important—as movements can be mirrored and

manipulated in isolation by post processing anyway. I try _

to not get too caught up in whether “this is my close up” or
not and will play each moment to it’s fullest regardless of

where I am told or believe the virtual camera will be.

A.R.: Does face tracking make acting artificial, is it the
glycerine of crying, helped acting, or does it, on the con-
trary, reveal layers we were not aware of before today’s
technical possibilities?

N.N.: I think as the fidelity of the tracking, solving and
rendering can now bring tremendous detail and nuance to
a performance in animation, those of us that have been
doing this work the longest have seen a wonderful tran-
sition from a heightened level of playing characters with
exaggerated movements and a more “telegraphing” play-

ing style leaning towards the theatric, to that of a more

introspective nuanced filmic style of playing. These days _

we can see an eye twitch, well with a tear, the lips gently
pucker revealing a subconscious thought etc. whereas that
may have been lost in less detailed images say 20 years ago.

Further, I always play scenes with total commit-
ment and regardless of whether tears, to use your example,
can be added in afterwards to sell a moment, as indeed it is
now possible to do so in film.

I think the best scenes work when you know the
actor is 100% present in the characters truth with their
impulses and choices working symbiotically regardless of
the ability to track and change the face data, everything
that is possible in film is also possible in Pcap too—you can
add or take away anything on screen and editing has far
greater scope as the images can be directly manipulated.

For Performers we think of it more as “digital make-up”

ALL PICTURES FROM THE ZURICH WORKSHOP, ©IPF

an expression coined by Andy Serkis’, with whom I had the amazing oppor-
tunity to work with in the Apes franchise in 2015. I agree with him, it is a
layer of makeup which can be manipulated but the layers of the character still
come from the actor in their authenticity of the role and anyone watching the

performance will be able to tell the difference in that respect.

A.R.: Taiwanese/US American director Ang Lee (EAT DRINK MAN WOMAN, SENSE
AND SENSIBILITY, CROUCHING TIGER, HIDDEN DRAGON, HULK, BROKEBACK
MOUNTAIN, LIFE OF PI), three time Oscar winner and extremely experienced film direc-
tor on diverse genres, also known for his careful, precise and effectful approach to actors,
described the difference in acting after working on his latest motion picture GEMINI MAN:*

1

Interview with Tobias Kniebe,
Siiddeutsche Zeitung Nr. 229,
4 October 2019
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“What you feel inside is like a new world for directors. It will not be just the look that
matters, the whole soul, the whole being will have an effect on you. That’s what | think
when things get easier with a little bit of digital help. That’s where we going, we are going
deeper in studying faces, we study people.” Would you agree that new technical possibili-
ties reveal more than they hide?

N.N.: Yes, I agree with this—those of us that started in Mcap and Pcap in the early days
I think all knew this from doing the work, that this was the future, before indeed others in
the industry gave this style of performance much weight or could see it as another valid art
form narratively as well as visually.

In terms of the technical possibilities this evolution offers up, an actor can even
collaborate with other performers to create an individual role—one artist to perform say
the voice and face locomotion, one to provide movement in mocap, another one to provide
stunts and combat, lastly one to perhaps be “skinned” digitally to use as the outside look of
the character.

All these artists from different background shooting independently sometimes, can
now work together for one character, each adding part of their artists soul to it, under the
guidance of the director and animation team.

We can ultimately show anything of the character in digital world the only real
limitation is the story and the imagination of the animators, actors, writers and directors.
We can study character in the same way that film and theatre can and we can visually add
and hide anything in the world/of the characters as we desire. Again, it is a choice as to what
the vision of the piece and story needs. It is of course the same in live action film and in all
mediums that use animation technology. With technical progress and evolution of fidelity,

the depth of detail is greater and more manipulable.

A.R.: Should actors be afraid their image will become a public playground?

N.N.: This is a lecture in on itself. The answer is—maybe, maybe not. We get paid for our
usage for each project (voice and/or skin and performance)—contracts are in place to ensure
fair usage is agreed and unions and bodies are already taking steps to ensure regulation of
this. Often it is just our movements that are being bought not our actual images, so it kind
of depends. However there is a good record of companies being transparent about this so I'd
say for professional actors you will always be told of what they are going to use your work
and potential your image for and how. Even deceased artists have been licensed for their
images through their estates and “brought back to life”. Whether this is a good thing or not
is really a matter for the audience I suppose and as long as there is a correct remuneration/
protection of terms in the rights, I don’t see much difference in what actors have been doing
already for years in tv, film and adverts for example.

Ultimately when you sign the deal you are making a choice for yourself whether you
are getting a good deal. Read the contracts, get advice, make up your own mind, know what
you are agreeing to.

What is more troubling I feel is people’s images being manipulated in the real world
outside of entertainment such as pop stars and politicians etc. People that aren’t in the public
eye and can be scanned or photographed and used maliciously. This has and will cause much
hardship and trouble and is becoming more and more sophisticated by those unscrupulous

to do so.

A.R.: Will some day the animator get the Oscar for performing a character which only ever
existed as digitally mastered puppet, as an avatar?

N.N.: I have no idea—I think animators currently receive Oscars for the project as a whole
and as such that I feel would include “puppeteering characters” if it is solely digitally driven.
However, if you are talking about puppeteering an avatar, which will be captured as a per-
formance which would be done shot by shot in real-time, then that surely is an acting award

and could be certainly credited as such.



FACING
CHARACTERS.
A VOLUMETRIC
INTELLIGENCE
FRAMEWORK

VICTOR PARDINHO, PIA TIKKA

In the enactive virtual reality installation Zhe
State of Darkness (Tikka et al. 2022) a participant
is facing a strange prisoner Adam B. in a stressful
interrogation situation without having any clue
of what binds them two together. Distant sounds
from the prison corridors frame their encoun-
ter inside the prison cell abstracted to darkness.
'The behaviour and facial responses of the virtual
character are modified by the real-time feedback
from the participant’s psychophysiological data,
however, in a way the participant has no control
of. The experience builds up around the partici-
pant’s efforts to try to read the facial expressions
of Adam B. Is he someone to trust, or does his
restless eye-gaze signal deceitfulness.
Simulating any stressful human-human  FIG. 1

encounter, in the State of Darkness, the STATE OF DARKNESS

digitally constructed humanlike Adam

B. behaves as having a mind of its own.

The human-to-human encounters rely on the bodily gestures and verbal utterances of
the interacting parties, but above all, they are guided by the facial non-verbal expressiveness
of the two persons. The face is "constituted in as well as constitutive of social interaction"
between two people (Haugh 2009: 11). In this paper we extrapolate the understanding of
the dynamics of human face-to-face encounters in everyday world to the encounters between
a human and an artificial character in virtual narrative context. We draw on Erving Goft-

man’s seminal focus on the facial micro-movements and ritual expressions as those events

129



130

that determine the nature of the facial encounter during copresence (Goffman 1967: 1). The
virtual character’s face with its eye-gaze, head position and micro expressions are inter-
preted as one would interpret a human face in a similar social situation. This despite the fact
that the artificial humane face is a digital machinery driven by a real-time adaptive intelli-
gent system (AI), or perhaps by a more rigid, rule-based computer program.

In this paper the novel notion of volumetric intelligence (Pardinho 2019) refers to
the technical constitution of a tridimensional machinery of a humanlike artificial face.
The attribute of volumetric means something can be created or measured in terms of three
dimensional space. Intelligence, in turn, is originally related to human cognition, today also
related to the term “artificial intelligence” (Al), i.e. computerized intelligence that replicates
or copies dynamics of human intelligence. In the current connection, the notion of volumet-
ric intelligence suggests that an humanlike 3D-face can be harnessed with dynamical com-
puter-generated behaviors so natural that the face may be interpreted to be a face of another
human. This would be the case in the virtual reality installation the State of Darkness. A
co-presence is constituted between the human and the artificial character that appears hav-
ing a mind of its own (Tikka et al. 2020). The term co-presence refers to the sense of “being
together” in a mediated environment (de Greef/Ijsselsteijn 2000; Ho et al. 1998), involving
mutual awareness of the other (Heeter 1992). The way the humane character shows concern
and feelings about what happens to the things and people around it makes us care about it
(Bates 1994: 122). Similarly, as in real-life, or in movies, also in the encounters in the virtual
worlds, the mind and mood of the people should reflect the dynamical changes of the world
and people around them.

The following discussion is two-fold: First we describe the process of creating an
artificial character Adam B. for our project The State of Darkness by means of low-cost pho-
togrammetry techniques, digital software automation, and with a relatively minimal work-
load. The description will follow the method developed in Pardinho (2019). In the second
section we describe making the character alive, as well as the design principles behind the
facial interaction between the participant and the humanlike character Adam B. We con-

clude with the challenges related to facial inter-acting for and with the artificial character.

CREATING THE VIRTUAL
CHARACTER

Since Digital Emily, the first humanlike avatar of a live actress, was introduced (Alexander
et al. 2008), a range of methods have been developed for creating humanlike characters,
including the pipelines presented at the Actor and Avatar conference, ZHdK, by Derek
Bradley from Walt Disney Research Studio Zurich (https:/studios.disneyresearch.com/
digital-humans/) and Matthias Wittmann from Digital Domain (https://www.digitaldo-
main.com/digital-humans/). While characters developed by industrial studios highlight the
possibilities of the photogrammetry technologies, more time and cost effective methods
need to be created. The pipeline described here, is intended mainly for the use of individual
media-artists and low-cost content developers, who need to have tools for fast proto-typing
of characters for their projects.

The character creation starts from capturing an actor in a tridimensional space. By
taking several photographs of the actor from different angles (preferably 360°), it’s possible
to calculate their position and unique shape in tridimensional space. This photogramme-
try technique “encompasses methods of image measurement and interpretation in order
to derive the shape and location of an object from one or more photographs of that object”
(Luhmann et al. 2007: 2). The content generated with photogrammetry techniques allow

multiple viewing points to the virtual character in tridimensional environments (e.g. Virtual



Reality, or Augmented Reality). When implemented in the virtual environment, the par-
ticipant may walk around the character and even interact with the character in a relatively
natural manner, if such an option is provided in the design of the experience.

The workflow for capturing an actor in a photogrammetry booth is quite different
from capturing an actor’s performance for a traditional movie scene. Instead of a moving
performance, the actor takes one by one a set of key facial expressions and holds his face
still while the synchronized multi-camera system simultaneously records each expression
from multiple angles. A library of photographs of key expressions of a specific actor may be
also acquired from commercial libraries. For instance, our character for the VR installation
State of Darkness, depicted in the images of this article, was retrieved from http://www.tri-
plegangers.com. Once the set of the live actor’s expressions required for the specific project
are completed, they are further processed by the photogrammetry software, which generates
3D models from the 2D images using a series of processes powered with computer vision

algorithms. The four stages of the workflow are briefly discussed below. (For more details

see Pardinho 2019.)

CAMERA ALIGNMENT

The first step in the post-processing workflow is the alignment of the camera position for
each captured photograph. The software Agisoft searches for common features in each pho-
tograph and matches them pixel by pixel (Agisoft 2016). Using triangulation algorithms the
software generates the probable position and orientation of the camera at the moment it took

the picture (Warne 2015).

DENSE POINT CLOUD

After the algorithm has generated a sparse point cloud
of the actor based on the photographs, it further gen- _
erates what is called a dense point cloud (Fig. 2). This
included depth maps of each photo. By analyzing the
position of the photographs and the generated sparse
point cloud data, the algorithm compares the RGB
values, meaning the colour information, between the
tridimensional points. By this comparison, it’s now
possible to generate a dense point cloud, a much larger
collection of 3D points in the space representing the
captured object. Together with the information from
the last step, knowing the photographs position and
the sparse point cloud data, it produces a much higher
amount of small 3D points in the space with RGB
values created by analyzing the colour data of

the photos (Koutsoudis et al. 2014). FIG. 2
DENSE POINT CLOUD

3D MESH GENERATION

With the dense point cloud generated, now
containing also RGB values for each 3D point
in space, a 3D mesh of our captured actor can be generated. At this stage, the software
implements a Structure-From-Motion (SfM) and dense multi-view stereo-matching algo-

rithms (Koutsoudis et al. 2014) to create a mesh triangulation. This enables generation of a

3D mesh, or 3D model, of the scanned actor. —
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3D MESH DECIMATION

One more crucial step has to be performed before the new 3D asset (Adam B., our digital
3D actor) can be exported. This process is Mesh Decimation (Kobbelt et al. 1998), which

consists of decimating the numbers of polygons from a tridimensional mesh. This makes the

FIG.3

3D READY ASSETS FROM DIFFERENT

SCANNED FACIAL EXPRESSIONS.

object lighter and easier to manipulate, requiring also less computer
processing power.

With the set of 3D models with different expressions, (Fig. 3)
it is now possible to move the work totally inside a virtual tridimen-
sional workspace in a real-time game-engine. When the character is
inside a real-time engine, it can be prepared to perform facial expres-
sions by morphing between the different facial expressions. At this
point it’s possible to connect the facial expression system to other real-

time workflows, which will be discussed in the following chapters.

GIVING THE
CHARACTER
A MIND

In this section we give an overview of the technical and
artistic principles related to the facial interaction between
the participant and the humanlike character Adam B. of the

State of Darkness. 'The discussion is extended to future work

in the field. The artificially intelligent systems based on Neural Networks and Machine

Learning applications allow to drive the character’s facial expressions in real time over the

network in such a way that it seems alive. Furthermore, complex interactions between a

human and virtual character can be created to the extent that the character generates new

expressions based on the learned, giving it an appearance of having a mind of its own.

I  CONTROLLING CHARACTER'S

FIG. 4

FACIAL EXPRESSIONS

To control the facial expressions of the volumetric 3D
replica of the actor in the Unreal Engine (UE), we used
Open Sound Control (OSC) (Schmeder et al. 2009,
2010) and Unreal Engine’s Blueprint programming
system (plugin; Buisson 2014) (Fig. 4). The application
FaceOSC (McDonald 2012) allowed us to match in
real-time the facial feature data from the viewer’s web-
cam to the facial feature data of the 3D character in
UE, modifying them accordingly.

In this process, we used Machine Learning
software Wekinator (Fiebrink/Cook 2010) to train a
range of 3D character’s facial expressions based on the
recorded data of human dynamical expressions. In case
of neutral facial expressions, for example, Wekinator

will gather samples of data values

that represent a human neutral

OPEN SOUND CONTROL SYSTEM INSIDE expression, producing an estimate

UNREAL ENGINE ENVI

RONMENT. of values that can be categorized

as a neutral expression. Similarly,




recording smiling facial expressions, the accumulated sample data will be categorized to
constitute this particular facial expression. By this training method, the application is capa-
ble of learning which range of data represents a neutral, smiling, and in principle, any other
specific expression. Eventually, the virtual character’s facial behaviour can be controlled
according to the trained data from Wekinator. The application performs the character’s
facial expressions in real-time based on any actor’s facial data recorded by the computer’s

webcam.

DESIGNING THE FACIAL INTERACTION

How the participant experiences the mood and mind of the virtual character is not only
dependent on the facial or bodily expressions but also of the context within which the
encounter takes place. In the VR installation Szaze of Darkness, the participant’s face-to-face
meeting with Adam B. is contextualized within the frames of (i) the participant’s pris-

on-related imagery from lived experiences, media, news, books,

films, and so on, and, () Adam Bs behavior. However, these  INRREEEEEEEEE

two domains cannot be separated in the real-time recording of
the participant’s physiological responses, thus, in the following
the recordings by the biodata are assumed to be influenced by
both (i, ii). While the context-awareness cannot be emphasized
enough, in this section, however, we focus on the creation of the
facial expressions of an artificial character. The facial expressive-
ness of Adam B. includes two different layers: (iii) the pre-re-
corded default behavior based on the narrative context (without
the participant’s feedback) and (iv) the real-time enactive behav-
ior (adaptive to the participant’s feedback). (Fig. 5)
For the State of Darkness, the default facial ~ FIG.5

behavior (iii) \fvas acted by a professional stage per-  PARTICIPANTS EXPERIENCING
former, who listened to the full soundtrack of the THE STATE OF DARKNESS.

VR experience while simulating with facial expres-

sions the imagined dynamical changes in Adam B’s

mindset. This professional acting-out the default states of the inner mind of Adam B. is
considered crucial in the process. The facial motion capture software Face cap in iPhone
(© Bannaflak) allowed to export recordings to FBX with mesh, blendshapes and animation
data. The motion capture data was then implemented to the timeline of the facial feature
data of the character in UE. The feedback from the psychophysiological recordings (iv) was
conducted using commercially available biosensors. During the VR experience, the excite-
ment and arousal of the participant triggered a direct response from Adam B. The stronger

the emotion the participant was feeling, the stronger the emotional response of Adam B.

MEASURING PHYSIOLOGICAL SIGNALS

For the sake of installation practicalities in an open public space, we used the Empatica
4 wrist sensors, which provided relatively accurate measurements of the changes in heart
rate (HR) and electrodermal activity (EDA). HR and EDA changes provide physiological
quanta of arousal, aversion, and stress response. The EDA, or skin conductance, is a well-
known indicator of arousal but is a very relative measure: levels of skin conductance vary
between people and even same people can have different baseline level and range of activity
between different recording times due to reasons such as how well the skin was cleaned and
what is the temperature in the room. Therefore we needed to build a system that dynami-
cally calibrates to the current level and range of each user. We did this by keeping a running
window of recent skin conductance activity from which we constantly recalibrated the sys-
tem to provide accurate feedback of the current changes in the user’s level of arousal. Once
the calibrated arousal levels were calculated, they were packaged into OSC (open sound

control) protocol and sent over UDP network connection to the Unreal Engine.
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CHALLENGES OF INTERPRETING FACIAL EXPRESSIONS

Considering the complexity of the setting, we assume that the same facial expression in two
different moments during the interaction can be interpreted in very different ways, imagine
flashing a smile when hearing a painful cry, or when responding to another person’s smile. It
thus follows that relying merely to simple basic emotion categorizations based on the facial
features (e.g. FACS, Ekman and Rosenberg 1997) can be to some extent misleading, when
interpreting the situatedness of the participant and/or the character Adam B. Thus, we pre-
fer not to name the emotional states based on pre-categorizations but, instead, use references
in terms of the temporally unfolding narrative, both as consequences of the past events and
anticipations of the future events. The facial expressions generated by the unreal engine are
constellations of multiple feature vectors (numerical data) each assigned with control over
particular points in the character’ face map and modifiable in real-time. Thus, the momen-
tary expressions of Adam B. merge as a combination of the time locked default facial data
(iii) and its dynamical modifications depending on the psychophysiological feedback data
from the participant (iv). In the installation, the physiological data (iii) also affected the

context, creating specific changes in the audio-visual prison environment.

CONCLUSION

'The natural human face as the goal in creation of artificial characters, the live actors’ profes-
sional expertise remains on the spotlight in the creative processes of each individual media
work. An actor gives a character its unique personality, the individual ways the character
expresses attention, intentions, motivation, care, love, and hate. Novel technologies, such
as 360 degree volumetric video capture of actors in action, will give the actors even more
freedom to act their characters in volumetric spaces, a topic of our future research. What-
ever the chosen method, the challenges of creating and controlling humanlike characters
expand from the technological to the psychological domains, far beyond the challenges of
creating other animated entities, such as angry birds or speaking cars. This is due to the fact
that humans are evolutionarily equipped to “read” friendliness or hostility in milliseconds
from other people’s faces or bodily movements. Such emotive-cognitive abilities are directly
transferred to the performative settings, be those on the live stage or in audiovisual media,
where actors enact human behaviors in different narrative contexts. The emphasis of con-
text-aware reading and interpretation of the facial expressions multiply exponentially the
complexity of executing control over the adaptive artificial character’s behavior. The chal-
lenge is best handled by transferring the control of the facial behavior of artificial characters
to the artificially intelligent systems. As this is an emerging and fast advancing field, we
envision that the next edition of the State of Darkness may already introduce a fully indepen-
dent Adam B., with a repertoire of emergent self-generated humane responses to challenge

the participant facing him on the other side of the table.
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A NEW GEOMETRY

OF THE EYE.

THE CURIOUS CASE

OF BRAD PITT

JORG STERNAGEL

What is the curious case of Brad Pitt? Does the curiosity come from watching and having
watched the motion picture The Curious Case of Benjamin Button, directed by David Fincher,
and starring Brad Pitt in the leading male role, back in 2008? What is the curious case of
both the character Button and its actor Pitt? Might it be about face, or, to be more precise,
about wicissitudes of the face, changes, processes, developments that are in the face, that are
rendered visible on the face?

To begin, let us consider a review of the film, a review by Al Hoff, critic for the
Pittsburgh City paper, who elaborates on his experience with the film, with the faces, with
the vicissitudes of the face, with the curious case of Brad Pitt: “At the screening I attended,
I could hear the audience snuffling, but I found David Fincher’s overly long, glossy account
of one man’s odd life to be more emotionally distancing than engaging. Liberally adapted
from F. Scott Fitzgerald’s short story by Eric Roth (whose Forrest Gump this film reminds
me of), the film tells the instructive tale of a baby named Benjamin Button, born old but
who, as he grows up, becomes younger. Button is mostly played by Brad Pitt through the
magic of make-up and digitally appending his head to tiny wrinkled bodies. In a series of
episodes—intercut with an awkward dying-woman-recollects framing device—we follow

Button from his childhood in a New Orleans old-folks home (how con-

venient), through World War II adventures and his mid-life romance _

with a ballet dancer (Cate Blanchett). While entertaining as a large-scale
fable, Button’s story left many quirky details (a backward-running clock,
a pygmy) unexplained, while blithely adding contrivances (Hurricane
Katrina; a useful inheritance). Pitt is game (though you could feel the
audience relax when he achieved his mid-life perfect Brad Pitt-ness,
sunburnished and lounging in vintage khakis), but Blanchett seemed an
awkward fit throughout. Buzfon presents a mildly interesting idea juiced
with a lot of greeting-card sentiment and golden light. Its point doesn’t
seem especially illuminating: We all age (or unage), and that process is
rife with regrets and loss. But living life in reverse doesn’t change the
basic mechanics of the human condition, just as a clock that runs back-
ward doesn’t change the fact the time still moves forward.” (Hoff 2009)

In the light of Fincher’s film, what follows, let us consider three
issues of Hofl’s review, beginning at its end and ending up at its begin-

ning: those will be discussions of, first, the Brad Pitt-ness he claims,
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second, the magic of make-up and digital appendage he addresses, and, third, his own
experience with the film that he describes as emotionally distanced. These three issues will
subsequently be contextualized by brief paragraphs from F. Scott Fitzgerald’s 1922 short
story of the same name on which the film is loosely based and will be discussed within
three paradigms of visibility, a model partly suggested by the sociologist Andrea Mubi
Brighenti in his essay “Artveillance: At the Crossroads of Art and Surveillance” (2010). The
first paradigm, dealing with the Brad Pitt-ness, will shortly be presented as the wisibility
of the spectacle, the second, on the make-up and the digital effects, also quite shortly as the
visibility of recognition, and the third, starting with the reviewer’s experience, more at length,

as the visibility of being.

I. THE VISIBILITY OF
THE SPECTACLE

Benjamin, once he left the hospital, took life as he found it. Several small boys were
brought to see him, and he spent a stiff-jointed afternoon trying to work up an inter-
est in tops and marbles—he even managed, quite accidentally, to break a kitchen
window with a stone from a sling shot, a feat which secretly delighted his father.
Thereafter Benjamin contrived to break something every day, but he did these things
only because they were expected of him, and because he was by nature obliging.
(Fitzgerald 2003: 67)

Before the film, Brad Pitt, the actor, as we continue with the help of Fitzgerald, works up
interests in the work, in his fellow-actors, in props and set designs, in the camera, to bring,
at least in part, Benjamin Button to life. In sum, his interest, at least on an artistic level,

would be to create a role. Before the film, we, in turn, work up an interest for

_ Brad Pitt, as we have experienced him in numerous films before, as in Seven

(David Fincher, 1995), Seven Years in Tibet (Jean-Jacques Annaud, 1997),
and Meet Joe Black (Martin Brest, 1998) and therefore decide to be at the
movies with him, to watch him in another film. In sum, our interest, on an
experiential level, would be to meet again. During the film, Brad Pitt offers
variations of his art, variations we are partly familiar with like the tone of his
voice, his prononciation of words, his gestures, his posture, his obliging
‘perfect Brad Pitt-ness’. Let us remember Al Hoff writing: “Pitt is game
(though you could feel the audience relax when he achieved his mid-life
perfect Brad Pitt-ness, sunburnished and lounging in vintage khakis).”
Here, the focus is on the situation of perception during the film, a situation
that is also influenced by experiences before or after the film. 'This is where a
visibility of the spectacle develops, pointing successively lesser and lesser to Brad Pitt’s
familiar performing choices and my experience of them, but more and more to his star or
celebrity functions.

Such a paradigm could be further scrutinized with Richard Dyer, for example, and
his thoughts about the Heawvenly Bodies, where the economic importance comes into play,
and the star is also presented as being fashioned “out of the raw material of the person”,
where “make-up, coiffure, clothing, dieting and body-building can all make more or less
of the body features they start with.” (1986, 5) Or, as Brighenti points out, it could be
interpreted with Guy Debord and his approach in the Society of the Spectacle, where we are
separated from the celebrity or star in everyday life as the images we see with him, from
him, are detached from life and only propose an illusionary form of life’s unity, where Brad

Pitt is “the spectacular representation of a living human being”, embodying this banality



by embodying the image of a possible role.” (1962: § 60) At this point, to move to the next
paradigm, let us further reflect upon why the audience of Hoff’s screening relaxed as soon as
Brad Pitt achieved mid-life in his role in the film.

Il. THE VISIBILITY OF
RECOGNITION

But one day a few weeks after his twelfth birthday, while looking in the mirror,
Benjamin made, or thought he made, an astonishing discovery. Did his eyes deceive
him, or had his hair turned in the dozen years of his life from white to iron-gray
under its concealing dye? Was the network of wrinkles on his face becoming less
pronounced? Was his skin healthier and firmer, with even a touch of ruddy winter
color? He could not tell. He knew that he no longer stooped, and that his physical
condition had improved since the early days of his life. ‘Can it be-?’ he thought to
himself, or, rather, scarcely dared to think. (Fitzgerald 2003: 68)

Can it be, to continue with the film’s very loose adaptation of Fitzgerald’s prose, that the focus
on Pitt and especially his face relies on patterns of recognition? Certainly, also this film in his
making, to follow James Naremore in his study Acting in the Cinema, is dependent on “a form
of communication whereby meanings are acted ous” where, once it is released in cinema, my
“experience of watching them involves not only a pleasure in storytelling but also a delight in
bodies and expressive movement, an enjoyment of familiar performing skills, and an interest
in players as ‘real persons’.” (1988, 2) Here, the paradigm of the spectacle shifts to the para-
digm of recognition as “the interest in players as ‘real persons’ remains influential, while the
“delight in bodies and expressive movement” become central. Here, the film’s decision is to
offer a basis for orientation from which a “delight in bodies and expressive movement” can
develop. This basis, this center is the face of Brad Pitt, with all its features, its eyes, ears, nose,
mouth, hair, even its “network of wrinkles”. Throughout the film, Pitt occassionally appears as
himself with his own acting body and enters with his own face and his well-known expres-
sions, but, more often than not, his body in general and his face in particular solely function as
sources of inspiration and contact: Pitt’s face is partly attached to other actors’ bodies, acting
out either familiar or different meanings, while being always ready for the close-up, while
being successively experienced as aging backwards. “Button is mostly played by Brad Pitt
through the magic of make-up and digitally appending his head to tiny wrinkled bodies”.
(Hoff 2009) Pitt’s moving, constantly altered face frequently appears at the center of attention
and offers both an orientation and a dis-orientation, along with an ever-changing body that
does not always belong to Pitt himself. Here too, “something sharper than a mask is looming”,
“something sharper” that Roland Barthes sees in the face of actress Greta Garbo, »a kind of
voluntary and therefore human relation between the curve of the nostrils and the arch of the
eyebrows; a rare, individual function relating two regions of the face.” (2004: 721) However,
in Pitt’s face, this “human relation” is re-considered and re-structured in digital codes, inviting
us to reflect upon a very slippery realm of film experience, where unresolved affects might
prevail, partly created by, and this is where the first part of the essay’s title comes from, “a new
geometry” of the face, its rendering, especially in detail of the eye, of its “eye socket structure”,
as one of the visual artists of the motion picture, Edson Williams, points out, for “the effect of
age re-juvenation”. 'The techniques in question are correspondingly named in a meaningful
way: “Emotion” and “Facts”, facial coding systems, enabling animators to use micro-expres-
sions to manipulate individual movements such as a dimple or eyebrow twitch, taken from
Pitt’s own face, aiming to keep Pitt’s/Button’s expressions true to the performances through

the ages and on to the bodies, in order to keep the possibility of recognition for the spectators.
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lIl. THE VISIBILITY OF BEING

Up in his room he saw his reflection in the familiar mirror—he went closer and
examined his own face with anxiety, comparing it after a moment with a photo-
graph of himself in uniform taken just before the war. ‘Good Lord!" he said aloud.
The process was continuing. There was no doubt of it—he looked now like a man of
thirty. Instead of being delighted, he was uneasy—he was growing younger. He had
hitherto hoped that once he reached a bodily age equivalent to his age in years, the
grotesque phenomenon which had marked his birth would cease to function. He
shuddered. His destiny seemed to him awful, incredible. (Fitzgerald 2003: 76)

Indeed, there is a process of continuing, of establishing the phenomenon of aging back-
wards, prominently through and with the face of Pitt, with an attention to detail carrying
affects that initiate experiences of belonging and non-belonging in human and non-human
interrelation: But, here, too, “instead of being delighted”, as Fitzgerald proposes considering
his protagonist looking in the mirror, seeing himself getting younger, for me, too, there is
an uneasiness, as is for Hoff: “I found David Fincher’s overly long, glossy account of one
man’s odd life to be more emotionally distancing than engaging.” (2009) The grotesque
phenomenon of aging backwards that Fitzgerald writes about in his short story is sought to
bring to the screen and there, too, it shows, even if at least in part in an unforeseen way: the
bodily uneasiness with and the emotional distance from what is rendered visible on screen
are centered on and around Brad Pitt’s fragmentized body, following his remaining bodily
traces in a very slippery realm of film experience, where unresolved affects might prevail, as
especially the partly animated face of Pitt develops to be ungripping, causing uncertainties
of how to act within the visual, auditory, and tactile field between the screen, Brad Pitt, his
digital fragments, Al Hoff, and me, for example. Here, the coexistence with the film actor
is challenged, and the bodily link to the actor is loosened. The form which is common to
both the actor’s and the spectator’s visual and tactile perceptions occassionally dissolves, the
form that both actor and spectator possess, where, according to Maurice Merleau-Ponty,
“all happens as if the intuitions and motor performances of the other are founded in a kind
of internal encroachment, as if my body and the other’s form a system.” (2010: 452) The
form is my body, and what I learn to consider as the other’s body is a possibility of move-
ments for me; thus, Merleau-Ponty: “We can say that the actor’s art is only a deepening
of an art that we all possess.” (Ibid.: 453) This possibility is partly vanishing in the face of
Pitt and his others, on the various bodies, despite the attention to detail and the use of his
own voice. The visibility of deing turns to non-being, and provokes concluding remarks on
a phenomenology of the face: Details of the face are preceded by physiognomies in which
moments of facial expressions, gazes, and liveliness abruptly emerge. These moments are
not registered as empirical data to assemble, or to compose a face, moreover, these moments
are seen as primarily forces and affects, and we see less a geometrical form than a pure and
moving expression. While the making of Benjamin Button with the help of the Brad Pitt-
ness certainly adds to this human experience of the face, it also certainly lacks an important
ingredient in its rendering: a somehow pure and moving expression, leading to a slippery
realm of film experience.

“Through the noons and nights he breathed and over him there were soft mumblings
and murmurings that he scarcely heard, and faintly differentiated smells, and light and
darkness. Then it was all dark, and his white crib and the dim faces that moved above him,
and the warm sweet aroma of the milk, faded out altogether from his mind.” (Fitzgerald
2003: 83)

At the end of the film, the dim, indistinct, unclear faces of Brad Pitt fade out
altogether from my mind and body, and, unfortunately, not even “the warm sweet aroma of

milk” remains and I am still kept at a safe distance.



ON ALI MOINFS
AVATAR HACKING!

ALEXANDER GERNER

“The project is a platform where through a 100% mechanical pulley system, a human
size marionette and me/performer have the possibility to interact. The machine
works as a transmitter/translator of movement, with which I will work on demands,
agreements, affection, intersections, differences, transportation, hybridization,
accompaniment, anger, violence, manipulation... between me and a double of me.”

Ali Moini, FIMFA (2018)

IMAGE 1.

VIDEO STILL: ALI
MOINI “MAN ANAM
KE ROSTAM BOVAD
PAHLAVAN”

LISBON FESTIVAL OF MARIO-
NETTES AND ANIMATED FORMS
FIMFA LX18, MAY 15-16, 2018,
TEATRO MARIA MATOS (HERE
MAY 15, 2018).

1. “"MAN ANAM KE ROSTAM
BOVAD PAHLAVAN™:
ON THE MOVEMENT OF
USURPATION/POSSESSION

1  This research is financed by

A complex and precise human-—artifact relationship questioning the creator and its avatar Portuguese national funds
through FCT—Fundacao para
is enacted in Ali Moini’s unique performance that I assisted in May 2018 in Lisbon at a Ciéncia e a Tecnologia, I.P.,

within the scope of the Transi-
tional Standard—DL57/2016/CP
digital proxies, doubles, or playable characters such as avatars and electronic placeholders CT[12343/2018], in the scientific
field of History and Philosophy of
Science and Technology, Project:

the FIMFA international puppet theater festival. Moini provokes a transformation of the

that have become ubiquitous. The dramaturgic strategy of mutual transformation of human

into machine — cyberization—and machine into human— anthropomorphism—is reflected Hacking Humans. Dramaturgies and
Technologies of Becoming Other.
in Moini’s performance entitled “Man anam ke Rostam bovad pahlavan.” The mysterious Position: 2404
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and strange Persian title of the performance is derived from an Iranian/Persian proverb, of
one of its most important cultural figures— Rostarm—a generous, genius, powerful charac-
ter of the Persian pre-Islamic myth of the Epic of Kings. In this Persian myth—the only
one that has been entirely transmitted, fixed in writing by Ferdowsi in the 10th century as
“Shah-Nameh”—Rostam kills hundreds of giants and demons. Whoever utters the proverb
proposes a manipulative rhetorical act related to a—1I would not say false, but— plagiary
inheritance of equality of fame and power with Rostam. A possible translation that Moini
proposes would be: “I am the one, though/since Rostam is and will be the ultimate cham-
pion” (Moini, December 7, 2020, personal communication).

According to Moini, the utterer of the proverb hopes that the listener will not find
out about the cheat because of the confusion created. Thus, in the words of Ali Moini, “the
proverb is simply a bluff, but as it’s playing with misunderstanding and misleading through
linguistic games, it’s not an obvious bluff!” (Moini, December 7, 2020, personal communi-
cation).

Let us go beyond the language game of cheating and manipulation and ask of Moi-
ni’s performance: What if the unreal and manipulation are taking over our reality, including
not only words and actions but the entire physical and fully embodied world, including its

actions, actors’ roles, and personae?

2. BEYOND AVATAR DREAMS
AND AVATARISM

Moini focuses on the re-materialization of direct body-force manipulation in which the
approaches of machine readability and digital motion capture tools (Delbridge 2015; Kar-
reman 2017) are called into question. Moini does not adhere to chimera-identity effects of

anticipated imaginations of programmed movements within the cultural avatar dream (Fox

IMAGE 2.
VALENTIN BAZAREVSKY AND IVAN
GRISHCHENKO, RESEARCH ENGINEERS,
GOOGLE RESEARCH (AUGUST 13, 2020),
ON-DEVICE, REAL-TIME BODY POSE TRACKING
WITH MEDIAPIPE BLAZEPOSE

GOOGLE Al BLOG: RETRIEVED ONLINE SCREENSHOT FROM
HTTPS://Al.GOOGLEBLOG.COM/2020/08/0N-DEVICE-REAL-TIME-
BODY-POSE-TRACKING.HTML

IMAGE 3.
MOINI AND HIS AVATAR PLAYING
WITH THE T-POSE.

PHOTO TAKEN FROM “MAN ANAM KE ROSTAM
BOVAD PAHLAVAN,” PHOTO: YANN GIBERT, 2018




Harrell & Lim 2017). Moini’s performance critically and forcefully reflects his bodily resis-
tance to future artistic visions such as virtual identity surrogates or avatar dreams. Moini
does not follow motion-capture performance aesthetics; instead, he critically plays with
the zero point or pole position of such endeavors, such as in the T-pose, the default shape
of the humanoid game models used to calibrate and initiate motion capture and render-
ing. The T-pose is essential as a placeholder for animations (or imaginations) not yet com-
pleted. However, in a repeated sequence at the beginning, the performer slips out of these
motion-capture poses—and so does his double on stage after a short delay—as if incapable
of being captured, as a glitch in a material system of motion and movement appropriation.
'The aesthetics of the avatar pushes us into a post-digital age in which we can track move-
ments and create movement skeletons, such as with the digital movement program Kinect,
with body or face-tracking applications, and then apply an ‘“avateering” software such as
Vitruvius that enables control of any humanoid 3D model, in which not only is motion cap-
tured in dance and gesture research, but computer-aided anthropomorphic agents become
part of performances.

Nowadays we enter fields of high-tech robotics: dance is co-opted as a slave move-
ment to transpose a movement pattern from one performer to many others, scrapping
human uniqueness for the posthuman “singularity” (Kurzweil 2005). In a recent research
paper titled “Everybody dance now,” Chan et al. (2019) put forward the idea that we can
usurp the dance movement of another dancer/mover, called the source, by transferring body
movements via algorithms to video image footage of someone else, the zarget, as an elaborate
uncanny ghosting movement in AI puppeteering. 'The principle, in this case, is a real-time
target matching and a “do as I do” motion retargeting that makes “everybody” (including
several virtually re-embodied targets) “dance” in the same way as the source movement. This
mechanism should be critically considered a human-mimetic artificially-embodied Al in
which dance movement is recorded from one person and transferred in a usurpation of the
other’s strength, a non-synchronized feedback loop reapplied to a targeted dancer.

This concept of source/target doppelgingers, the limited imitative sameness of mir-
ror-image avatars or digitally and mechanically reproduced puppets (Wolfson 2018), is in
steep contrast to Moini’s live performance, which no longer fits into digital doubling motion
capture tools of digital avatar corpses that have to be animated by the dance moves of others.
The uncanny ludic play between “death” and “life” is controlled by the equilibrium between
tension and counter-tension.

The game is to play with the other’s counterweight resistance and the limits in its
choreographies of movement to avoid crashing in the danger zone between freedom and
necessary constraints (Serres 1995: 106-107). Only in the end is the tension of the steel
cables released, and with rapid moments, the steel cables spring into the air, and the avatar
form collapses into disorder. If the avatar performance system of Moini is a defense of lib-
eral avatarism (Fodor 2021), freedom of form and the transmitted, animated, or expressed
self-image are called into question as the avatar is finally suspended in the air, unbound, and
the performer freed not from becoming an avatar, but from his double.

An avatar without a head or eye gaze, such as Moini’s or the chimeras of actors/masks
without gaze, renders visible the absence of a living human body, in which a human visage
(Artaud 1947)/human voice is missing. This absence of the human echoes as well in the
work of the contemporary artist and theater-maker Susanne Kennedy and her posthuman
avatars on stage: “I see a theatre where the voice no longer belongs to the body, the face is no
longer the conveyor of emotion (...). In the end, the actor becomes imperceptible” (Susanne
Kennedy cited in Trueman 2018). Moreover, Susanne Kennedy declares, “I see a theatre
where the protagonist no longer exists and the stage where he used to stand in the center
of it all, is filled with other beings—human and non-human. They speak with voices and
faces that are not their own. They communicate in languages we have yet to learn” (Kennedy
2015). Moini’s performance resonates with Susanne Kennedy’s vision of a post-digital ava-

tar theater, although the two take contrasting approaches to its aesthetic realization.
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In the fields of performative arts such as dance and theater, as well as in cinema, the avatar
becomes different to a mere playable gaming character. Thus, we can ask what the /ived bodies
in time factor tells us about the differences between theater, cinema, and dance and the missing
avatar gaze in Moini: Is it true that cinematic “events” in the sense of transitionless transi-
tions—or theater, and I include dance—as “reactions to events” (Eisenstein 1949: 6), by which
the possibility of the other and its gravitas of a persona on stage or screen are given in the
first place, are rendered impossible or diminished by the introduction of repetitive avatar play?

Florian Malzacher’s vision of contemporary political theater, Gesellschaftsspiele
(2020), shows how avatars as digital and perfect representations are re-embodied on stage
imperfectly and gain human actors’ flaws. Two examples he gives are the android double of
the actor Thomas Melle in Uncanny Valley (2018) and Susanne Kennedy’s Coming Society
(2019), as well as other works by the same artist, in which actors play with avatar-masks of
their own faces, thus emphasizing the singularity of the event of acting live on stage and
the importance of live characters being unable to repeat hand movements, swallow, tremble,

breathe, and sweat despite its repetitive Avatar game:
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IMAGE 4.
THE SCULPTURE AND SCENIC
INSTALLATION OF MANNEQUIN-
CORPSES ON STAGE AS AVATARS
AND SYMBOLS OF YOUNGER
SELVES OF THE ACTORS IN
KANTOR’S “UMARLA KLASA”
THEATER OF THE DEAD.

PHOTO: ADRIAN GRYCUK - EIGENES WERK, CC
BY-SA 3.0 PL, HTTPS://COMMONS.WIKIMEDIA.
ORG/W/INDEX.PHP?CURID=24274872

IMAGE 5.

VIDEO STILL SCREENSHOT

FROM THE FILM ADAPTATION:
TADEUSZ KANTOR “UMARLA KLASA”
(DEAD CLASS)

YOUTUBE HTTPS://WWW.YOUTUBE.COM/
WATCH?V=A235HHGFIPS (05.05.2021)

The perspective of theater is not one from the future, but one
directed toward the future. A world in which humanity has
dissolved into nature, technology, or data, theater cannot repre-
sent, cannot depict. But it can represent the rapid changes from

a human perspective and explore scope for action.

“Susanne Kennedy stages a similar game under reversed conditions in Coming
Society (2019), when she has avatars—inadequately—represented by humans. Their
trembling, their rapid breathing, their sweat are the connecting channel to the
audience. Just as little as the Melle-bot can dance, so little can Kennedy'’s performers
embody themselves in a way that would be appropriate for virtual figures.”
(Malzacher 2019: 46, my translation)



With avatars that function as playable characters we are not so much concentrated on their
gaze, but more on what we can do with them as an action play and how we influence the
avatar’s movement as a complete character. Humans have gravitas when they mimic and
play: What does it mean to be human? What is this rizual of doing and enacting theater
to mimic and play a character in film? It is about a live ritual for the still alive but coming
dead, about the process of dying—or about playing with the “dead class” puppets or avatars
of younger pupil selves as a preparation for our loneliness of memorizing the past and our
self-doubles over time, such as in Tadeusz Kantor’s 7he Dead Class (1975). The death mask
and photography have in common that they are both relics of the past of a person or a

moment of time gone, but preserved to see and touch.

3. THE ART OF HACKING
THE DIGITAL BY PHYSICAL
AVATAR HACKING

We can describe the challenging movement game of Ali Moini’s performance, which
includes the realization of a metal-rod avatar as a reflexive and reactive double of the per-
former on stage, as a play between vectors of force and embodied rehearsals of systematic
resistance to scalar cultural games of mere synthetic simulation and recursivity of actions
(e.g., digitized kinetic avatars). 'The mechanic details that Moini hacks into show strong
resistance to pressure and require a “vectorialist” position of attention on the part of both the

performer on stage and the audience that partakes. In the words of Yves Citton:

a vector, pressure, orientation, “direction of effort”, Zuwendung,
(..) The vectorialist class is not exploitative because of its ‘power
to move anything and everything”, but because of its requirement
that “value be realized” in countable terms. Such is THE TRUE
CHALLENGE OF DIGITAL CULTURES now emerging: how can you
take advantage of the vectorial power of the digital with-
out allowing yourself to be imprisoned in the scalar cages of
digitization? Only the art of interference, the elusive strength of
hackers, can rise to such a challenge—which is at the heart of the
attention ecology in the age of its electrification.” (Citton 2017: 78)

Moini does not define himself as a mere dancer nor as a hacker. I would
nevertheless call him a deep cultural hacker—taking advantage of
vectorial and material-embodied aesthetic thinking and mechanical
movement, power, and strength while interfering in existing patterns of
artistic gestures to rebuild systems of acting, involve-
ment, and play within encounters of alterity to install

proper performative degrees and qualities of freedom.  IMAGE 6.

In this description, Moin.i’s'avatar double performance  AL| MOINI “MAN ANAM KE ROSTAM BOVAD
shows movements of resisting and gestures of avatar PAH LAVAN”, M O | Nl HACK I NG INTO H I S AVATAR
MOVEMENT PUPPET PHOTO: YANN GIBERT, 2018

hacking. By contrasting constellations between the

mediating body gestures of the performer and the

“(...) we should not lose sight of the fact that attention itself is _

effected action in the steel puppet we can speak of
double movement gestures, which have the peculiarity

of showing that they show themselves (cf. Mersch 2014)

143



144

in this doubling effect in the sense of a direct reflection on stage: “a double perception

because it also makes something perceptible, just as it exhibits the perception of this percep-

tion, the showing of self-showing, as it were” (Mersch 2019: 219).

Moini does not see the human body as what lies at the core of his choreographic

activities, but in his performances he places the human body in a larger context, such as in

his architectonic mechanical bond/avatar installation, in which the articulations, the bonds,

the counterweights, the strengths, and the pressures weigh as equally essential measures.

Moini has more than only his skin in the game. However, his avatar system mediates

his fully fleshed out, embodied world with movement— that no disembodied global data

nets, despite any quantitative total availability of digital avatars, could ever offer us. The

question is: Has the avatar in Moini’s performance become a representative of a symbolic

order in its place that mediates the symbolic ozher that locates it in playful tension? Is this

avatar a sovereign or a ghost of a digital order that becomes an "other" in the material world?

Does the avatar gameplay lead to confusion and the abolition of differences so that the

symbolic order of difference between the living and the non-animate becomes endangered?

Or, as it seems, does the idea of the avatar itself become hacked and questioned?

Via a system of strings, pulleys, and counterweights, Moini puppeteers his full-body

movements and gestures. After the show My Paradoxical Knives, in which Moini was con-

nected with knives and tapes and wore elastics and magnets, he deepened his performative

research on human motion in the show “Lives.” In the current show, in joining a metal self-

duplicating marionette, the performer requires a third or parasitic noise (cf. Serres 2007) to

IMAGE 7.
ALI MOINI AND HIS AVATAR SLIDE TO THE
SURFACE OF THE STAGE. PHOTO TAKEN FROM
“MAN ANAM KE ROSTAM BOVAD PAHLAVAN.

PHOTO: YANN GIBERT, 2018

provide counterbalance. This equilibrium
tension between human and mechanical
entity is provided by bottled water as a third
balancing weight, which mediates. What
mediates is the weight of water. Water is the
most valuable material of life on planet earth.
Water is the most critical resource for human
beings, from which our bodies benefit and
regenerate. This is a real-life reference to
the ecological, nature-life-artifact balance,
based on the weight of water, a substance
which is under threat and has begun to be
treated as a tradable commodity or an asset
in the markets of the world economy.

In his performative work of art, Ali
Moini deepens artistic research on human
movement, exploring the possibilities of a
human-machine and its other, by regenerate
creating a diagrammatic self: water in bottles

as balancing counterweights and as a symbol

for the carrying capacity that sustains the fragility of
human life’s material-biological necessities. His choreo-
graphic play encompasses almost all of Roger Caillois’s
(2001) categories of play, localized between mechanic
gamification, paidia, and ludus play, between vertigo and

mimetic mask. regenerate Moini’s performance also

engages with agonic occurrences in movement-hunts

between the actor and avatar, with whirling, swinging, and spinning vertigo (another cate-

gory of play, i/inx). This movement doubling leads to a transformative mimetic of fleshing

out the avatar in this phase of the performance, where Moini as performer in the encounter

dresses the avatar marionette with raw meat, and finally restructures the avatar wiring. The

mimetic game of the double becomes less imitative but even more uncanny.



Nevertheless, despite the variety of play, no aleatoric moments are shown. In contrast with
unthinking chance, Moini’s movements need to be precise to avoid his being harmed by the
metal avatar.

In Ali Moini’s performance, the avatar play shows us the danger of our unconscious
attitude towards movement mechanization and the algorithmic doubling of ourselves.
Moini confronts us with the threat of handing over ourselves to the algorithmic rationality

of the posthuman via contemporary avatars.

4. ACTOR & FULL-BODY
MARIONETTE:
A STEEL-CABLE BOUND
CONTRACT SYSTEM

The movements of the human dancer and the avatar are performed on a threefold diagram-
matically drawn and circumscribed performance field of dotted white lines on the surface
of the stage— 1) a human performer zone 2) an area for the artifact/puppet, and 3) an over-

lapping zone of human performer-artifact

encounter—indicating the attached bonds R

of the relation between the lifeless mari-
onette and the entire body puppeteer as a
comprehensive acting object (Lucie 2020), or
the quasi-object bonds of the in-between of
weights and movements connecting the two
entities. These spatial designations include,
to an even more significant degree, a 3-D
dimension of pulleys, 2000 meters of wires,
carabiners, and 45 water bottles stretched
on fine steel cables—revealing the potential
of the human-machine hybrid that is never
wholly balanced but is almost always under
the tension of its cords.

This provides us with a performa-
tive thinking similar to what Michel Serres
in The Natural Contract (1995) describes as
a materialized — pre-language — contract.

In this contract, a complex system of pul- IMAGE 8.

leys and cords between technology, human ~ AL| MOINI “MAN ANAM KE

action, and artifact shows us a state between ROSTAM BOVAD PAHLAVAN”

bondage, constraints, and degrees of freedom

of movement—in the case of Moini with PHOTO: YANN GIBERT

his action double, thus a contract with his

movement avatar beyond any fictitious bluft:

What kind of contract do we as spectators observe in Ali Moini’s performance of strings and
bonds of mechanical movement transmission? Moini extends his reach by use of the avatar
bonds, the sturdy and thin steel cables, via the carabiners, that bind him to his marionette
double, the movement avatar. Together, they choreograph a de-phased double radius of
freedom for a human performer and physical double to move and act in a finite playing field,

but movements always occur with a temporal delay, during which Moini struggles against
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In the song Walking and Falling

of the 1982 album Big Science
Laurie Anderson expresses the
paradox of movement (walking)
and falling: “You're walking. And
you don’t always realize it,/but
you're always falling./With each
step you fall forward slightly./And
then catch yourself from falling./
Over and over, you're falling./
And then catching yourself from
falling./And this is how you can be
walking and falling/at the same
time” (Anderson, 1982).

the resistance of the entire system of bodyweights binding him. We hear the strings and the
pulleys work together with the two bodies” weight in the performance production process.
Because the mechanical pulley block consists of rollers (fixed or loose) and rope or metal
strings, if you lift the body load with the help of the pulley block, the avatar body’s burden
(=the weight of the load) is distributed evenly over all load-bearing ropes.

5. DEEP PLAY WITH
THE OTHER

After displaying the performer’s body clinging to the strings, the performance enters the
approximation phase between the interlinked performer and his avatar. This phase of
approximation, with slower and more careful movements, follows a stage of a rapid chasing
that transforms the fight for a state similar to the sense of “animal mirrors” (Geertz 2006:
433) of live avatar fights used in “surrogate” (Geertz 2006: 436) cultural and social struggles
for superiority. In contrast to avatars fighting animals, the danger and vulnerability fall
entirely onto the performer Moini, who has to avoid a bloody crashing into his interlinked
metal rod avatar in the serious theater game on stage. In another phase, besides leaning
forward, a stasis-like movement of lying horizontally back in space is observable.

This moment is not a movement of gliding to the floor as a slip and error of an initial
apprenticeship through failure: an intentional failing in the attempt to move, an intentional
falling—as Laurie Anderson? explained it—as a chance to catch yourself from falling,
falling as a chance for a new step, a beginning, childlike, slipping to the ground and getting
up into a position between upright and floating. I saw Moini as a performer intentionally
falling, failing better, and by that underlining what it is to be human on stage. The slipping
from the upright position to the stage is performed as a kinesthetic dance that has turned
from the attitude of a spectator of surrogates to becoming a co-dependent system with its
avatar.

Instead of being an anthropomorphic computer or other, we break out of the
simulation; we break out of the substitution of a material human body with an avatar:
Moini offers us a performative gift. Each choreographic constellation of playing with the
bound steel cables of his metal-rod avatar in counterbalance with the weight of the water
bottles via the pulley system is a fresh new start for the material encounter with our unknown
other. One might interpret the idea of the usurpation of strength taken from the human and
handed over to an abstract double as an avatar-making machine that mimics a mechani-
cal materialized marionette. Later, this fully embodied puppeteering machine leads to a
fleshed-out posthuman version of a half-being—half-alive and still dead, an in-between
“third,” reconstructed between human movement, performance, and skeleton-avatar form,
leaving behind mere anthropomorphic mimicry. Both Moini’s interdependent problematic
avatar double marionette and the human player may be considered each other’s non-fictional
but force-driven and physically resisting avatar. The two dynamic performance movements
crystallize in a constellation of what Spinoza (2018: 161) called human bondage that should
be translated as our “servitude.” This servitude relation is released, and the tension catapults
the avatar composed of metal rods, carabiners, and steel cables up into the air at the end of
the performance, until the metal rod avatar is left hanging, suspended in a deranged order:

inanimate motionless matter.
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“TEARS
OF TRUTH”

ANTON REY, MIRIAM LAURA LOERTSCHER

1770, Denis Diderot describes in his famous Paradoxe sur le comédien: “Garrick sticks his
head through a crack in the door and in the course of four or five seconds his facial expres-
sion changes from wild joy to moderate joy to calm, from calm to surprise, from surprise
to amazement, from amazement to grief, from grief to dejection, from dejection to shock,
from shock to horror, from horror to despair. From this last stage he climbs again to the
starting point.” (Diderot 1770; as cited in Wilson 1961). This is indeed an overwhelming act
of acting and has often become a starting point for questioning the emotional conditioning,
the “sensibilité” of actors. In the 20th century—from Konstantin Stanislavski’s theoretical
writings and practical approaches at the Moscow Art Theatre through Lee Strasberg, who
commented that Diderot’s analysis “has remained to this day the most significant attempt
to deal with the problem of acting” (Strasberg 2012), or Bertolt Brecht, Jerzy Grotowski,
Eugenio Barba, Sanford Meisner and many others—countless theories and practical
approaches have referred to Diderot and his question about how actors can best perform an
emotional scene in order to be credible, convincing, persuasive and truthful.

But how is credibility or “truth” to be measured and compared when talking about
artificially produced emotions or rather deliberately produced emotional facial expressions?
Does digital technology help or hinder distinguishing real from fake faces?

“Tears of Truth”, an offshoot of the “Actor & Avatar” project, was conceived to
systematically examine crying, blushing and other facial signals forming part of emotional
expression from the perspective of production aesthetics. The aim was to develop a frame-
work and extensive database in order to examine production mechanisms in professional
acting and their underlying determinants. A close cooperation between several disciplines—
acting, theatre studies, psychology and computer science—was started to investigate the
production and reception of complex emotions like crying and blushing because of their
cultural-historical importance.

Actors’ access to and execution of emotional scenes are highly individual, making
comparison a challenge, especially if we miss the opportunity to measure the emotion and
ask about the subjective experience. Central in this investigation would be the expertise of
professional actresses and actors. They would perform typical emotional states on a scale of
increasing emotional intensity: joy, sadness, fear, anger and disgust, but also shame, pride,
relief, as well as surprise, interest, pleasure, awe, triumph, and compassion, everything in
fine gradation and convincing appearance. The coupling of theoretical, neuropsychological
and practical expertise could help to better understand how professional actors perform a
role and express feelings “on demand”. “The mark of a good actor or actress is indeed the
ability to cry on command” (Nochlin 2004). An investigation on facial expressions—both

performed live and reproduced digitally—would help to model emotions along stringent



professional lines, with a resulting repository—a “data model of emotions”—aiming to
raise awareness of how “true versus false faces” are made and how they influence audience
perception.

Professional acting expertise has developed at least since the 1760s, when the rise of
psychologically realistic, natural acting served the self-representation and self-assurance of
the bourgeoisie (Kreuder 2005). But although acting is one of the dominant arts in popular
culture, how professionals process and audiences understand acting is still largely under-
researched. Most reception studies in psychology and related disciplines work with acted
stimuli, but very few discuss the production aspect of acting (e.g. Goldstein and Filipe
2018). Little research exists on the artistic and creative sides of expressing emotional states,
one is constantly thrown back to standard monographs and handbooks like Constantin
Stanislavski’s “An actor prepares”, Uta Hagen’s “Respect for Acting”, Sanford Meisner’s
“Meisner on Acting” etc. Therefore, a practice-based research could bring together profes-
sional acting know-how with scholarly expertise from theatre studies and affective science.
This combination would provide helpful material for the performing arts, anthropology,
sociology, psychology, theatre and performance studies in understanding the mechanisms
and cues underpinning the human processing of facial expressions. The role of the mus-
culoskeletal mechanisms controlling the facial configurations supporting the recognition
of prototypical or basic emotions, as well as of valence and arousal, in both spontaneous
and voluntary expressions, has been studied, based on the concept of facial action units
and addressing both static and dynamical parameters (e.g. by Cohn and Ekman 2005 or
Cunningham/Dunfield/Stillman 2013). However, from a psychological point of view, the
problem is multifactorial and concerns the following topics: a) inherent ambiguities and
limited degrees of freedom in facial expressions per se: some visible movements can be pro-
duced by more than one muscle; naive perceivers, for example, lack the terms of reference
to clearly distinguish the diverse forms of smiling; b) artificial laboratory contexts in the
constitution of databases, reducing the ecological validity of stimuli/expressions, including
the composition of facial expressions that may not reflect genuine and sufficiently intense
emotional states; and c) the focus on purely musculoskeletal mechanisms. Musculoskeletal
mechanisms can largely be controlled voluntarily, leading to facial expressions that may or
may not reflect actual emotional states, and which even attempt to hide emotional states,
e.g. smiling in a social context when one is actually sad.

Business as usual for professional actors. But in order to study how an experi-
enced emotion relates to expressive features, it would be important to be able to produce
stimuli based on inducing and controlling emotional states. This can only be achieved with
experienced actors, who are trained to use “enacted emotions”, based on scenarios and
invented situations, and coached by a director and a research partner. The distinction may
seem evident from the outside, but the subjective difference between the controlled and the
uncontrolled process is huge and only becomes steerable after years of intensive professional
practice.

“The real good actor must act fully and completely, having laughter and tears and at
the same time be so objective that you can absolutely see what your sister is doing in the first
row of seats. That is real freedom on stage”, Michael Chekhov stated in his ‘Lessons for the
Professional Actor’. It is this implicitness and prerequisite in a significant cultural industry
which should be questioned. An investigation on mediated facial expressions, with a special
focus on crying, blushing/skin colour, and mixed and masked emotions, as these are missing
in available databases of emotional expressions. Faces are a small part of the human body,
but a universe of communication.

Revealing, even joking on actors’ means and efforts has become common on Euro-
pean stages. Onions, glycerine sticks and a variety of eye lubricants are popular little aids.
Some make fun of tears and offer supposedly easy techniques for making them appear in
any one’s eyes (Schiitz and Miller 2011, Schubert 2016). Strikingly, despite all these advice

and supportive techniques, throughout the history of cinema, actors have repeatedly proven
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capable of controlling facial expressions as tears like a language—often with adverse condi-
tions on film sets or theatre stages. And although such expressions have been theoretically
analysed in terms of their impact on audiences, they have not been systematically recorded
in terms of applicable means and grades of modulation. Most research on acted emotions
such as tears and blushing has focused on historical developments or the cultural-historical
implications in the reception of emotional outbursts (e.g. Plessner 2003, Soéntgen and
Spiekermann 2008), or on psychological or medical factors (e.g. Vingerhoets and Cornelius
2012, Vingerhoets 2013; Wassiliwizky et al. 2017). Interdisciplinary attempts have been
made to investigate the role of visual and emotional factors in expression recognition using
technical methods such as fMRI, EEG and others (see Campagnoli et al. 2019, Jirgens et
al. 2015, Schirmer and Adolphs 2017). However, the production of these processes by actors
and professionals has scarcely been investigated: Do real tears differ from false ones?
Weeping is normally “linked to an explicit loss of control over oneself” according
to Kite Meyer-Drawe (1999). Its course cannot be voluntarily controlled and largely eludes
bodily control; it is an indication of the “fundamental unavailability of our bodily exis-
tence” (Meyer-Drawe 1999). So why are some people able to express false tears as if they
were true? And why has the effect been investigated but not the cause, the deliberately
produced art, the facial expertise? The human face is far from being fully discovered. It

is the micro physiognomy of film that

Y i uishes more finely and precisely
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than the most exact word, and thus
it has not only an artistic but also an
important scientific vocation” (Baldzs
1980). So which factors influence the
truthfulness and so-called authenticity
of the tears, blushing, pupil dilatation
or more generally facial expressions
of emotions, produced by professional
actors? Is it possible to test and compare
these with empirical methods? A lab-
like recording studio and a predifinite
script should remain the same for all
actors and actresses to start with. Then
let them act, track and compare. And as
an encore at the end the digital process-
ing of the videos for asking what are
the consequences of communicating
increasingly through digital interfaces

in today’s society.

STILLS FROM TEST RECORDINGS WITH ~ Crucial questions for the profes-
PROFESSIONAL ACTOR GOTTFRIED BREITFUSS.  sionlactor and actress on the forensic

ZURICH UNIVERSITY OF THE ARTS, 5 FEBRUARY 2020.

search for tiny signs, markings reveal-

ing the fake, the seams, sutures, hems,

the pixels, the face a stage more than

a “mirror”. If masking an emotion

implies emotion regulation, does faking

an emotion regulate facial expression? Diderot’s answer to where do an actor’s tears come

from was “from his brain” (Diderot 1994). But the brain is a wide expanse with plenty of
space on the surface, and access is best when lead by the subject.

How we are perceived does not always tally with that we are attempting to show,

as Goffman highlighted in his landmark “The Presentation of Self in Everyday life”

(Goffmann 1959). The gap in reception between performer and spectator, which occurs in

real life as much as in theatrical performance, underpins our interest in the artistic modelling



of the actor’s alienation through an “avatarisation” of his or her face. How using different
acting techniques can generate expertise in characterizing a virtual avatar. Results from
the “Actor and Avatar” project show that, at least for fearful emotions, the brain’s reaction
to avatars and actors can be differentiated by fMRI (see Kegel et al. 2020) or EEG (sce
Sollfrank et al. 2021). Of potential clinical relevance, this differential response is modulated
by an observer’s history of temporal lobe epileptic seizures.

To fill this gap we miss a database with high-resolution video recordings of many
professional actresses and actors taking diversity and demographic aspects into account,
and possibly a number of acting students and non-professionals to compare the different
levels of expertise, especially in producing complex emotions and the associated physio-
logical processes.

The project should leverage knowledge and corresponding predictions about the
relationships between emotions and ANS-mediated physiology. For instance, intense fear
in the face of proximal danger increases sympathetic tone, inducing pupil dilatation and
a pale face, while pleasure in a safe environment increases parasympathetic tone, induc-
ing pupil contractions and making the face redder due to the influx of capillary blood
in the skin. Moreover, some emotional states may induce a combination of increased
sympathetic and parasympathetic tone, as in anger, where the heart rate can increase

while the face becomes redder. These

relationships enable defining condi- IR

tions having diverse possible associ-
ations and dissociations, in which the
musculoskeletal and ANS-related facial
features corresponding to a given t