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Abstract

Arif Kornweitz
Inside the High-Dimensional White Cube

Keywords | Latent space, Generative machine-le-
arning art, White cube

Drawing on O’Doherty’s analysis of the white cube
gallery setting, this paper examines how the high-
dimensional latent space of machine learning has
become a material to be altered by art. By analyzing
artists’ utilization of this space, particularly Refik
Anadol and Nora Al-Badri, who employ generative
machine learning for creating art, the paper delves
into how these artists manipulate and populate
the multi-dimensional space. It contends that the
ideology of latent space, its construction through
training data, model choices, and the artist’s
interventions, underscores a cultural moment where
taxonomical systems have evolved into predictive
and productive tools, creating transient, canonical
models for art classification and generation.
Moreover, the paper suggests that while latent
space operates as a technique for abstraction, it
simultaneously challenges artistic practices to invent
gestures that reintroduce the concrete, transcending
mere classification or generation.

Cite as: Arif Kornweitz, “Inside the High-Dimensional White Cube
The Ideology of Latent Space” in From Hype to Reality: Artificial
Intelligence in the Study of Art and Culture, ed. Eva Cetini¢, Dario
Negueruela del Castillo, 2024, Hertziana Studies in Art History,

vol. 03, 2024, pp. 47-55. Dor: https://doi.org/10.48431/hsah.0306.
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Arif Kornweitz

Introduction

There is no such thing as computer art, as
the artist Frieder Nake (1971) put it. And still
today, “computers do not make art, people
do.”* But while this observation frees us
from having to deal with ‘Al Art’ proper, it
certainly does not change the fact that people
make art using computers. How, then, are we
to understand such practices?

In 1976, Brian O’Doherty published “Inside the
White Cube,” a collection of essays that examine
how the neutral, white-walled setting “made
the gallery space itself the primary material to
be altered by art.”> The white cube functions as
a container that both influences and restricts
the interpretation and reception of artworks.
Its sterile setting commodifies art and detaches
it from its original context, seemingly elimi-
nating the outside world but letting the “dealer
and curator enter from the wings.”3

Crucially, the white cube did not ‘cause’ a change
in art-making. Instead, O’Doherty “argues
that the communal mind of our culture went
through a significant shift that expressed itself
in the prominence of the white cube as a central
material and expressive mode for art, as well as
a fashionable style of displaying it.”4 The white
cube has to be understood as an expression of
particular mode, as O’Doherty proposes:

It often feels as if we can no longer experience
anything if we don’t first alienate it. In fact,
alienation may now be a necessary preface

to experience. Anything too close to us bears
the label, “Objectify and Re-ingest.” This

1 Hertzmann 2020.

2 McEvilley 1986.

3 O'Doherty 1986, p. 27.
4 MckEvilley 1986, p. 11.

5 O'Doherty 1986, p. 52.

6 MckEvilley 1986, p. 11.

7 McCormack / Giffors / Hutchings 2019
utilize a useful working definition: “art that is

Inside the High-Dimensional
White Cube

mode of handling experience—especially art
experience—is inescapably modern.>

Processes of alienation and commodification
tend to expand and thus, in what follows, I
argue that the high-dimensional latent space
of machine learning can be understood as a
contemporary white cube, a space that appears
to be neutral but has become a material to be
altered by art. A transitional device that speaks
of another worldé and that allows us to objec-
tify, re-ingest, and generate.

Latent space, the higher-dimensional space
from which AI Art? is generated, is arguably
fundamentally different from a white cube
exhibition space. The former is a cultural tech-
nique expressed in the technical form of a
multi-dimensional space where each dimension
represents a specific feature of a dataset, a virtual
space of mathematical abstraction. The physical
space of the white cube is not only constrained
by ordinary dimensionality, it also requires a
wholly different form of labor to be populated
and allows for different sets of encounters, not
least of bodies. Accordingly, I do not propose we
view the two spaces as equal: I merely transpose
the analysis of one to the other.

Doing so implies attending to the ideology®
of latent space in order to understand which
cultural mode it is an expression of, and how
it shapes and is shaped by artistic practices. To
analyze artistic practices that partly play out in
latent space as an expression of a cultural mode
implies understanding them not in terms of
form, as medium-based Al art, but in terms of
gesture. As O’Doherty writes, “a gesture wises

made using any kind of Al technique.”

8 The full title of O’'Doherty’s essay is “Inside
the White Cube - The Ideology of the Gallery
Space.”
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Figure 1. One of the works by Duchamp discussed by O'Doherty is the installation His Twine (also referred to as Mile of String), which used the
gallery space as material. Viewing the criss-cross of string running through an exhibition, one might be reminded of vectors in latent space.
Credit: John D. Schiff. Installation view of First Papers of Surrealism exhibition, showing Marcel Duchamp’s His Twine 1942. Gelatin silver print.

Philadelphia Museum of Art.

you up. It depends for its effect on the context
of ideas it changes and joins.”?

Deconstruction of Categories

To begin to craft such an understanding, I
argue that the use of latent space by artists
is an expression of the contemporary mode
of art that Peter Osborne has described as
post-conceptual, under which the ontological
status of the work of art is transcategorial.
The term post-conceptual does not indicate an
art-historical concept at the level of medium,
formor style, but rather functions “as thecritical
register of the historical destruction of the
ontological significance of such categories.”*
Osborne argues that the contemporary work of
art routinely involves gestures® that rely on the
deconstruction or destruction of the ontological
weight of art historical categories.

9 O'Doherty 1986, p. 70.

10 Osborne 2013. might add.

O’Doherty’s analysis of the white cube offers
us a tool to distinguish and understand rela-
tions between artistic gestures and latent
space. This requires both analyzing the tech-
nical constitution of latent space as well as
how it is incorporated into practices. Latent
space prescribes certain digital input and
output modalities, but it can hardly be called
an invariant in artistic processes. One key
aspect to pay attention to, therefore, is the way
that artists populate and manipulate multidi-
mensional space. As Cetini¢ and She write:

Perhaps the most novel aspect of AI Art is
this possibility to venture into that abstract
multi-dimensional space of encoded image
representations. From the artist’s perspective,
the latent space is neither a space of reality
nor imagination, but a realm of endless

11 Or consciously negates such gestures, we
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Figure 2. Nora Al-Badri. Neuronal Ancestral Sculptures Series. 2020. GAN (General Adversarial Network) art.
Copyright Nora Al-Badri. Source https://www.nora-al-badri.de/works-index#neuronal-ancestral-sculptures-series

suggestions that emerge from the multi-
dimensional interplay of the known and
unknown. How one orchestrates the design of
this space and what one finds in it, eventually
becomes the major task and distinctive
“signature” of the artist.

To illustrate this task of orchestrating and
traversing latent space, I will introduce the
work of Refik Anadol and Nora Al-Badri, two
artists who use images of existing works of art
as training data in order to create new imag-
ery using generative machine learning. These
practices are of interest here because both
artists incorporate imagery of existing works
of art into their process, allowing us to observe
how a work is manipulated in latent space to
be incorporated into a new piece.

12 Cetini¢ / She 2022.
13 Davis 2023.

14 Saltz 2023.

Refik Anadol and Nora Al-Badri

For Unsupervised, Refik Anadol employs machine
learning algorithms, such as deep neural
networks and generative adversarial networks
(GANs), to construct models from training data
sets based on the collection of the Museum of
Modern Art in New York. Prominently installed
in the museum’s foyer in 2022, the resulting
video installation visualized a flight through the
abstract latent space of the models. The result is
a continuously morphing imagery that somehow
mimics features of modernist art works, such as
the use of color or the arrangement of shapes.
Viewing it feels like flicking through an endless
array of vaguely familiar pictures, an experience
art critics have likened to watching a “lava
lamp”3 and a “screensaver.”* This critique
not-withstanding, Anadol’s work is widely
popular, has been purchased by the MoMA as
well as multiple buyers on the blockchain, and
has led him to become the epitome of an Al artist.


https://www.nora-al-badri.de/works-index#neuronal-ancestral-sculptures-series
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For the Neuronal Ancestral Sculptures Series,
Nora Al-Badri composed training data sets
with “10.000k images from 5 different
museum collections with the largest collec-
tions of Mesopotamian, Neo-Sumerian and
Assyrian artefacts.”® Notably, her data acqui-
sition included scraping images of artefacts
from museum websites, highlighting her
critical stance on Western museums’ claims
of ownership over dispossessed artefacts
and their digital counterparts.® By gener-
ating alternative versions of these artefacts,
Al-Badri addresses and questions these claims
from a decolonial perspective. The resulting
artefacts represent snapshots of an imaging
process that are grounded in a latent space
comprising abstractions that meet specific
inclusion criteria, effectively combining digi-
tal and material archeological methods. As the
curator Nadim Samman puts it, each of these
“ancestral neuronal sculptures stands for a
captured instant of imagination (a process or
movement),” a dynamic interplay of human,
material, and synthetic memories.”

Canon, Worldview and Mimesis

How do the artists work with and in latent
space? Both Al-Badri and Anadol popu-
late latent space with information derived
from training data sets that contain images
and metadata of works of art, and employ it
in the generation of further artefacts. This
exemplifies the post-conceptual tendency
of contemporary artists to incorporate other
works into their own, e.g. by setting up envi-
ronments in which works of art function as
an index.® When combined with the specific
and efficient generative qualities of latent
space, the index becomes productive of new
artefacts. How this productivity is enabled
deserves some attention.

Peli Grietzer states that machine learning algo-
rithms learn “how to create facsimiles through
a process of trial and error.”" The author offers

15 Al-Badri 2023.
16 Samman 2023.
17 Samman 2023.

18 Litticken 2023.
19 Grietzer 2017a.
20 Grietzer 2017a.
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the conceptual triplet of canon-worldview-mi-
mesis to make sense of this process. According
to Grietzer, the training data of a machine
learning algorithm can be considered a ‘canon’
on the basis of which facsimiles are created. The
feature function, which describes a manifold
in latent space, constructs a ‘worldview’. And
finally, the projection function, which gener-
ates new artefacts, can be considered a method
of ‘mimesis’. Accordingly, the use of machine
learning can be understood “as the process of
determining a worldview and a canon in devel-
oping a method of mimesis.”?® Crucially, these
three aspects are interconnected in so far as the
geometric properties determined by the input
function correspond to the feature and projec-
tion functions. Taking into account a certain
error, the canon is equivalent to the worldview.

Following Grietzer, the worldview a machine
learning model has learned can be understood
as “an abstractum that cannot be separated
from its concreta.”> Machine learning thus
allows us to handle an abstraction of a work
of art, one that is determined and limited by
the technical, taxonomical processing of flat-
tened, digital version of an artefact.?? In latent
space, the abstractum plays out within the
taxonomies inferred from the concrete mate-
rial provided. Based on this abstractum, a new
concrete artefact can be generated, for exam-
ple using style transfer.>

When trained on images and metadata of works
of art, a machine learning algorithm projects
abstracted features of a concrete canon into
latent space. The algorithm constructs a mani-
fold that functions as a specific worldview, a
model of the world. Now, this model can be
used to classify other works of art as belong-
ing to the same category or style. It can also
be used to generate synthetic images based on
the abstractions in latent space, such as the
series of images in the works of Anadol and
Al-Badri that mimic a specific style.

21 Grietzer 2017b.
22 Kramer 2023.
23 Gatys / Ecker / Bethge 2015.
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Training Data and Model Choices

What comprises a specific worldview depends on
what kind of data a machine learning algorithm
has been trained on to construct a model, and
what kind of patterns can be extracted from that
data. In other words, the properties of a mani-
fold in latent space are largely determined by
the training data and by the model’s algorithm,
therefore these need to be taken into account.

In Anadol’s and Al-Badri’s works, the train-
ing data consists of a particular set of images
and metadata related to works of art of specific
periods. But while Anadol used the MoMA’s
publicly available dataset of works, an index of
the museum’s collection,? Al-Badri did not have
access to all of the ancient artefacts she aimed to
incorporate, because the objects and the digital
images representing them are owned by muse-
ums and are not always freely available for use.
Therefore, the artist resorted to scraping these
images from the websites. Here, the gathering of
training data becomes part of the work, a deco-
lonial gesture. This illustrates how composing a
specific training data set, a canon, has become
part of the registers available to artists.

The choice of model influences how artists can
interact with latent space as well as the quality
of output. Artists may train their own models or
use pre-trained models, with different models
producing diverging aesthetics. For exam-
ple, StyleGAN3%* produces imagery that is more
realistic than StyleGAN2 by solving the issue of
texture sticking and mimicking camera move-
ment better.2¢ While the results are more realistic,
they are also less easily identified as GAN imag-
ery, indicating that we cannot rely on latent
space to produce a stable and distinct aesthetic.

Neither Anadol nor Al-Badri communicate
clearly what kind of models they have used.
In some cases, it may be possible to “attribute
a generated image to a particular network.”??

24 MoMA 2023.

25 Karras et al. 2021.

26 See https://nvlabs.github.io/stylegan3/.
27 Karras et al. 2020.

28 Mitchell et al. 2019.

29 Radford / Metz / Chintala 2015.

30 Karras et al. 2018.

32 Karras et al. 2020.

34 Anadol 2023.
35 Al-Badri 2023.

31 Karras / Laine / Aila 2020.

33 Karras / Aittala et al. 2020.
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Also, it might be helpful to compare output reso-
lution with model cards.?® However, often we
are left guessing what kind of approach was
used specifically. For example, Anadol states
that he has used DCGAN,>* PGAN,3° StyleGAN,3!
StyleGAN2,3> and StyleGAN2 ADA33 for the Machine
Hallucinations series,3* but the artist does not state
exactly which models were used for which tasks.

Sometimes the model can be inferred from
the date of a work. According to Al-Badri,
for the Neuronal Ancestral Sculptures Series, “a
pre-trained neural network based on [GAN
technology]” was used.’> The work was real-
ized in 2019, which may be an indication that
the first StyleGAN model was used.3¢ The use of
a pre-trained model indicates that the specific
latent space Al-Badri employed to gener-
ate artefacts already contained features from
one or more data sets, in the case of StyleGAN
these would be LSUN37 and CelebA-HQ.3® Using
pre-trained models may be a stylistic choice,
but it may also simply be too costly to train
models from scratch. In any case, latent space
is not always initially void and we are facing
many different possible latent spaces that
artists may use as a starting point.

Partisan Models

To shape the output of a model, artists may want
to decide how well a model extracts features.
As Casey Reas describes: “In research, the goal
is always fidelity. It’s always realism. But for
example, what Refik was doing with this work
is he stopped training early, because he wanted
it to be going more toward abstraction, you
didn’t want anything from the MoMA collection
to actually appear in the results.”3® Hence, the
degree of equivalence of a canon and a world-
view is subject to manipulation by the artist.

Finally, there is the issue of bias. Srinivasan
& Uchino (2021) investigate biases, such as
gender, in “the generative art Al pipeline”

36 Karras et al. 2018.
37 Yuetal. 2016.

38 Karras et al. 2018.
39 Anadol et al. 2021.
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and note that there is an “increased risk for
generative art to be biased.” While this does
apply to instances such as a hypothetical use
case of an educational software that gener-
ates examples of works of a distinct period,
it does not apply to artistic practices that
consciously make use of latent space. Art
needs to be biased because bias is an expres-
sion of aesthetic and political choices. Bias
is a disposition that marks and testifies to a
specific worldview, a stance, not a fault.

If we understand the orchestration of latent
space as a way of constructing a specific
canon-based manifold, as outlined above, then
we need to delegate the mitigation of bias. It is
up to the artist to decide which kind of biases
needs to be reduced or amplified. Latent space
is not autonomous; it is consciously used by
artists who make decisions throughout their
processes. While the issue of bias certainly
matters a great deal when discussing the
application of machine learning in general, in
contemporary art the issue has to be discussed
as one of the aspects of latent space subject
to artistic gestures, as part of the “primary
material to be altered by art.”4°

Perhaps the reason that the work of Refik
Anadol has been received unfavorably by some
critics lies in the fact that the viewer cannot
discern such critical gestures in the work. By
employing readily available and fairly generic
training data, a cross section of modern art,
and rendering a flight through latent space,
what the artist achieves is an illustration of
that space. The viewer primarily witnesses the
demonstration of a cultural technique, one of
continuous, interchangeable resemblance. We
simply see features of a canon mimicked.

Boris Groys (2023) proposes that the degree
to which a new work breaks with a canon
can be considered the degree of its authen-
ticity. Al-Badri’s Neuronal Ancestral Sculptures
seem to play on this notion of authenticity by
creating non-authentic artefacts. According
to the artist, “through GANs, one generates

40 MckEvilley 1986, p. 10.
41 Al-Badri 2021.

42 Grietzer 2017a.
43 Chiang 2023.
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new materialities, which rise to the surface
as the affective qualities of the original in a
post-original form.”# For the artist, resorting
to a “post-original form” is necessary because
the original artefacts are unavailable in differ-
ent ways. As such, the choice of generating new
but morphed versions of ancient sculptures can
be understood as a pointer to a political issue
beyond latent space. Hence, if machine learn-
ing can be understood as a device to construct
worldviews based on canons,4> we need to pay
attention to how artists choose, render, situ-
ate, elevate or repudiate a canon.

The Ideology of Latent Space

What then, in the spirit of O’Doherty, is the
ideology of latent space? What might latent
space be an expression of? One answer lies in
the paradox of the prominence of the taxo-
nomical technique that is machine learning
at a time where works of art defy boundaries
of medium and form, where art is post-con-
ceptual and transcategorial. This problem
resolves once we understand latent space
not as reductive,4 but as a cultural technique
for the operationalization of specific and
transient canons for the classification and
generation of artefacts. The cultural moment
that this technique expresses is one where
taxonomical systems have become predic-
tive and productive in the service of concrete
ends. The triplet of canon-worldview-mime-
sis put forward by Grietzer4 summarizes the
ideological mechanism at play.

Latent space is a passageway; a space where
two problems, classification and genera-
tion, come together through abstraction.
Although it is high-dimensional, latent space
is a technique for flattening4 which sets up
abstractions of artefacts to be manipulated
further, also beyond computation. Therefore,
what matters are the vectors that are drawn
beyond latent space, the gestures that rein-
troduce the concrete. To use latent space as
a material for contemporary art thus neces-
sitates the continuous invention of gestures

44 Grietzer 2017a.
45 Kramer 2023.
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that situate abstractions. Such gestures are
external to latent space: They cannot be
neatly classified, subsumed, or generated,
unlike an image. Gestures depend on the
ideas they join and change.4¢

By simultaneously demonstrating the arbi-
trariness and efficiency of classification,
latent space invites gestures that illus-
trate “the classically Hegelian function of
exceeding a limit in its established form
(the aesthetic) in such a way as to render
it visible and thereby reinstitute it on new
grounds.”4” Exemplified by Al-Badri’s work,
such gestures largely rely on a critical repar-
titioning of established aesthetic categories,
e.g. that of sculpture, for a critical purpose.

Latent space augments the white cube as
its logical yet fleeting continuation. Logical
because it is one of the ways in which contem-
porary artists may go beyond the white cube,
just as they have used the gallery space to go
beyond the frame. And fleeting because, as
of yet, we can only ever grasp parts of latent
space simultaneously. It evades our percep-
tion. The eye and the spectator are partly
barred from the space, to use the words of
O’Doherty. Only when a feature of latent
space is rendered in reduced dimensionality,
do we get a glimpse of its contents.

As such, the inaccessibility of latent space is
deceiving. The challenge it poses to artistic
practices is that “we see not the art but the
space first,”4® an opportunity that Anadol’s
Unsupervised confidently ignores. Works like that
of Anadol might be akin to Yves Klein exhibiting
an empty gallery, a gesture that was successful
because it made itself superfluous. Now, instead
of representing it, we need to understand how
latent space joins the white cube “and the
picture plane as a unit of discourse.”4®

Latent space never fails to produce ‘some-
thing’. If the white cube implied neutrality,
latent space suggests indifference to style

46 O'Doherty 1986.

47 Osborne 2013.

48 O’'Doherty 1986, p. 14.
49 O’Doherty 1986, p. 39.
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and overabundance of respective expressions.
Its automated processing tantalizes with the
promise of revealing unexpected connections,
pouring them into new mimetic artefacts that
could be commodified. Positioning the viewer
at a critical point within this automated stream
of objectification, ingestion and generation
might just be the task in front of us.
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