Introduction

In Gombrich among the Egyptians and Other Essays in the History
of Art, Robert Bagley examines the visual pedagogy of artwork de-
scription and questions what a qualified art historian should observe
when examining a work of art, such as a Greek vase. He suggests that
people do not lack the ability to look, but rather the understanding
that would make the looking accurate.! In other words, while we have
eyesight to look, we may not truly see. What we cannot yet compre-
hend remains overlooked until we develop the capacity to understand
it, at which point it enters our awareness.

Similarly, while we can use our noses to smell surrounding odors,
we may not form accurate perceptions of them. Scientific research
indicates that humans can distinguish 1 trillion smells,? yet in prac-
tice, we can fully comprehend and memorize only a fraction of these.
Since not all detected scents can be translated into perceptions, many
smells go unnoticed and forgotten. Consider cheese, for example:
while one might have an immediate olfactory impression, scientif-
ic research has identified approximately 80 distinct odor molecules

1 Robert W. Bagley, “The First Paper Assignment,” in Gombrich among the Egyp-
tians, and Other Essays in the History of Art (Seattle: Marquand Books, Inc., 2015),
49-74.

2 C. Bushdid et al., “Humans Can Discriminate More than 1 Trillion Olfactory
Stimuli,” Science 343, no. 6177 (March 21, 2014): 1370-72.
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associated with cheese.? Few individuals can actually detect and
cognitively process such a complex array of odors. Future develop-
ments may enable the transformation of these sensory experiences
into richer and deeper perceptions, enhancing our understanding of
cheese.

How do we transform external sensory information, received
through our nose and eyes, into memories, experiences, and knowl-
edge in the brain? This process of cognizing sensory experience is
one of the key research questions explored in this study.

Neuroscience research provides an explanation for the mecha-
nisms by which humans cognize sensory experiences (Figure 0.1). In
essence, our brain functions as a continuous modeling system, ac-
tively constructing cognition rather than passively receiving sensory
input. Predictive coding is fundamental to this process. The brain
makes predictive inferences and encodes the external world based on
prior knowledge and experience. This prior knowledge, which may be
considered a memory, stored in many brain regions, influences early
sensory processing. The brain then encodes its predictions as antici-
pated sensory input, and compares them to actual sensory data. Any
mismatch between prediction and reality triggers higher-level brain
areas for further processing, leading to corrections in the brain’s pre-
diction model. Through multiple prediction-correction cycles, the
brain achieves valid cognition of the external world—a process anal-
ogous to both Bayesian theorem in mathematics and training mech-

anisms in artificial intelligence.#

3 Florence Bérodier, Pierre Lavanchy, Mario Zannoni, Jeronima Casals, Luis
Herrero, and Corrado Adamo, “Guide d’Evaluation Olfacto-Gustative des Fro-
mages a Pate Dure et Semi-dure.” LWT - Food Science and Technology 30, no. 7
(1997): 653-664.

4 See Christoph Teufel and Paul C. Fletcher, “Forms of Prediction in the Nervous
System,” Nature Reviews Neuroscience 21, no. 4 (April 1, 2020): 231-42. And
Beren Millidge, Anil Seth, and Christopher L Buckley, “Predictive Coding: A
Theoretical and Experimental Review,” arXiv Preprint arXiv:2107.12979, 2021.
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Figure 0.1 Mechanism of Predictive Coding. Illustrated by Qiao Hu.
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This study applies the neuroscientific perspective of predictive
coding to examine the relationship between olfaction, smell-medi-
ated works, and the environment. This cognitive mechanism, which
transforms sensory experience into cognition, involves three main
factors: prior knowledge, inference-prediction, and correction. These
elements will be examined both individually and in relation to olfac-
tory cognitive processing.

Specifically, the process begins with an olfactory experience
where people describe smells and form related knowledge. Through
repeated exposure, people accumulate olfactory memories and devel-
op situation-specific expectations about smells. With subsequent ol-
factory encounters, we then revise our perceptions of smells based on
these expectations and prior knowledge. As a medium, smells help us
understand the environment and how we relate to it, offering unique
solutions to practical problems arising from this person-environment
dynamic.

This research examines smell-mediated works, commonly re-
ferred to as “olfactory art” in many contexts. Broadly speaking, this
art form includes odorous installations, incense practices, and more
commercially-oriented perfumery. Within contemporary art, some
works prioritize smell and audience olfactory experience. Other
works employ smell as a secondary element supporting visual and
auditory components; these cannot be strictly classified as “olfactory
art.” This research focuses on the former category but also discusses
the latter. The relationship between perfume and art presents par-
ticular complexity: although many art installations use perfume as
a medium, perfume remains primarily a commercial product rather
than an art form. This issue will be further explored in Chapter 4.
For these reasons, this study favors the term “smell-mediated works”
over “olfactory art.”

Modern and contemporary olfactory art can be traced back to
Marcel Duchamp’s work at the 1938 “Exposition Internationale du
Surréalisme” in Paris. To create the “perfumes of Brazil,” the artist had
a poet roasting coffee behind a screen. However, the incorporation of
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fragrances in art dates back even further.5 In 1909, the Futurist lead-
er F.T. Marinetti proclaimed the significance of smells in his mani-
festo, stating “the scent, nothing but the scent. That’s all an animal
needs!” Recent research reveals that Futurists in the first half of the
20th century devoted countless poems and manifestos to scents and
olfaction. They “aromatized” a dance, a theater performance, a cine-
matic performance, and possibly toys as well”

Since the 1960s, artists have continued to incorporate smells into
their art practices. For example, the Fluxus artist Takako Saito cre-
ated the Spice Chess—each chess piece contained a bottle of spice.
She has also created the Smell Chess, with each piece consisting of a
bottle of liquid fragrance. Saito’s chess sets were advertised for sale
at George Maciunas’ Fluxus shop in New York SoHo since the 1960s.
Through these chess sets, “olfactory codes... serve to divide and op-
press human beings.”®

The artists of Arte Povera also explored the possibilities of smell
in their works. Jannis Kounellis was passionate about using coffee
beans throughout his career. From the 1960s to 2000s, the artist cre-
ated several works in which piles of coffee or coffee beans were pre-
sented in various ways, such as in sacks, on metal trays, and on glass
walls. For Kounellis, the smell of coffee symbolized reality as well

5 Charles Cramer and Kim Grant, “Surrealist Exhibitions,” in Smarthistory,
April 8, 2020, https://smarthistory.org/surrealist-exhibitions/, accessed May 3,
2024.

6 FE. T. Marinetti, “The Founding and Manifesto of Futurism,” Le Figaro,
February 20, 1909, translated by Doug Thompson, in Critical Writings: New Edi-
tion (Farrar, Straus and Giroux, 2007), 11-17.

7 Caro Verbeek is a researcher in this field. She has a series of publications on Futur-
ism and smells, including her PhD dissertation. See Caro Verbeek, “In Search of
Lost Scents: The Olfactory Dimension of Futurism,” in International Yearbook of
Futurism Studies, ed. Giinter Berghaus, Yearbook of Futurism Studies (Germany:
de Gruyter, 2021), 247-75.

8 Hannah Higgins, Fluxus Experience (Berkley: University of California Press,
2002), 43.
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as ideas of travel and adventure, turning the smell into a painting in
itself.?

The past 30 years have witnessed the rise of art practices that use
smell as a medium. Smell is no longer merely a supporting element
for other artistic movements and trends. Instead, artists have been
increasingly focused on the presentation of scents and olfactory ex-
periences of audiences.

The purpose of this research is not to provide a comprehensive
historical overview of olfactory art. Rather than cataloguing works
chronologically or by individual artists, the artworks discussed (pri-
marily from the past 20—30 years) are selected to highlight the themes
of each chapter and complement the flow of the overall argumenta-
tion. The artists covered include Sissel Tolaas, Peter de Cupere, Gayil
Nalls, and Maki Ueda, all of whom specialize in smell-mediated art-
works. Their creation from recent decades have greatly contributed to
the development of contemporary smell-mediated works. For artists
like Anicka Yi, Josely Carvalho, Boris Raux, Sean Raspet, and Kate
Mclean, smell plays a significant role. Their presentation of smell re-
lates to issues of gender, identity, human evolution, social history, and
ecosystems, rendering it an important element to artistic expression.
Also discussed are Oswaldo Macia, Wolfgang Georgsdorf, Montien
Boonma, Christian Skeel, Morten Skriver, Patrick Palcic, Thomas
Buckley, Christophe Laudamiel, Frederik Duerinck, and other artists
who work with smells.

In contrast to traditional visual artists, many smell-focused art-
ists have backgrounds in scientific and technical fields such as chem-
istry, biology, and mathematics, such as Sissel Tolaas and Anicka Yi.
Some have even undergone professional perfume training, equipping
them with chemical knowledge and experimental statistical skills,
such as Christophe Laudamiel. As a result, their artworks often in-
corporate the conceptual approaches, methodologies, and logical

9 Kenneth Baker, “Jannis Kounellis,” Art and Auction 32, no. 5 (January 2009):
36-42.
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reasoning intrinsic to these sciences. The presentation of many such
works resembles a fusion of artistic and scientific experimentation
(see Conclusion).

Furthermore, the process from perception to cognition involves
the complex neural mechanisms of the brain as well as interdisci-
plinary knowledge from fields such as mathematics and computer
science. Therefore, research into smell-mediated works necessitates
integrating multidisciplinary methods and perspectives from both
the arts and sciences. This approach will deepen our understanding
of smell and olfaction.

In the essay “Method, Madness, and Montage: Assemblages of Im-
ages and the Production of Knowledge,” W.J.T. Mitchell provided an
extensive discussion of Aby Warburg’s Mnemosyne Bilderatlas.”® He
explored the dialectical relationship between rationality and madness
in disciplinary forms of knowledge. Atlases are frequently adopted
as a tool for creative work and the production of image knowledge.
However, according to Mitchell’s account, the Atlas cannot be seen
as a triumph of image science, but rather as a symptom of Warburg’s
illness—or a “remnant” of his madness—and also a symptom of a
particular type of iconophilia, and a pathology that has become very
popular today in the age of Google images. In a sense, schizophrenia
creates a montage of knowledge—a series of symptoms or clues that
urgently need to be diagnosed by detectives, psychiatrists, or art his-
torians. This madness also opens up the field of what Carlo Ginzburg
terms as “conjectural knowledge,” which allows us to discover what
has never been written."

Ginzburg’s ideas on “conjectural knowledge” in the humanities
are actually very similar to the brain’s predictive coding mechanism.

10 W. J. T. Mitchell, “Method, Madness and Montage: Assemblages of Images and
the Production of Knowledge,” in Image Operations: Visual Media and Political
Conflict, ed. Jens Eder and Charlotte Klonk (Manchester: Manchester University
Press, 2017), 79-85.

11 C. Ginzburg, Clues, Myths, and the Historical Method, trans. J. Tedeschi and A.C.
Tedeschi (Johns Hopkins University Press, 2013), 96.

17



Introduction

The concepts of knowledge montage, symptom, and clue mentioned
by Mitchell can also be considered as a form of prior knowledge. Neu-
roscience provides additional modeling, prediction, and correction
mechanisms, which systematize and enrich the cognitive process,
transforming the madness of schizophrenic patients into science and
rationality. Therefore, in exploring the cognitive olfactory experience
discussed in this research, the thought processes of science and art
are not irreconcilable. The translation and integration of these two
disciplines’ languages and mindsets will lead to a deeper understand-
ing of olfaction and smells.

In addition to the research perspectives from humanities disci-
plines such as art history, history, and literature, this research also
incorporates the conceptual approaches of economics, mathematics,
and physics. The use of these methods is not aimed at producing sci-
entific computational results, but rather to provide an alternative ra-
tional logical framework for describing and comprehending various
phenomena in nature and social life. This alternative perspective can
uncover relationships between elements, especially those hidden or
difficult to analyze through conventional philosophical logic. It also
seeks to find solutions to problems by exploring the connections be-
tween appearances and essences.

It is worth mentioning that the introduction of concepts and meth-
odologies from economics and mathematics is just one possible av-
enue for studying olfactory issues, not the sole method. This stems
from my knowledge background, as well as the fact that economic and
mathematical thinking provides the modeling, evaluation, weighing,
testing-correction, and handling of expected and unexpected data that
are essential for understanding cognitive mechanisms. At the same
time, these disciplines themselves apply scientific methods to solve
real-world problems. To some extent, they offer more accessible and
direct explanations for many phenomena. Thus, using these concep-
tual approaches can support a better comprehension of the cognition
of scent and the environment discussed in this text. Of course, the
integration of olfaction/smell with other fields, such as neuroscience,
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computer science, and artificial intelligence, can also lead to possibili-
ties for future research on olfactory and smell-mediated works.

The presentation of the relationship between people, smells, art,
and ecology in this research synthesizes art and science, humanistic
and scientific thought, emotional and rational thinking.

The body of this study comprises five chapters, structured around
three questions pertaining to predictive coding about cognition.

The first of these questions addresses the formation of prior
knowledge: How is such knowledge formed in our brains, and how
does it shape our sensory experience?

In the visual domain, the ability to describe images has been core
training for art historians. Of course, this is merely the first step in
cognizing visual imagery. In the olfactory realm, how to describe a
smell poses a challenge. The subjectivity, instability, and lack of vo-
cabulary that have long characterized the sense of smell have led to
skepticism about its contribution to knowledge. On the surface, this
stems from the dearth of terminology in our language to describe
smells. At a deeper level, we have historically lacked the understand-
ing to make smelling more precise.

However, modern technology, multicultural perspectives, and
theoretical advancements have enabled better smell description. This
research begins with the description of smells, a prerequisite for the
forming prior knowledge. It examines how people from different cul-
tural backgrounds record olfactory experiences, how to translate the
natural information and social values carried by the unique medium
of smell, and how to reconstruct a “smellscape” for participants. In
this research, smellscape not only reflects the connection between
smell and environment, but also serves as an ekphrasis—a fusion of
the subjective individual and the objective material world. The smell
of money becomes a meaningful case study in this regard.

Throughout history and across cultures, people have perceived
the smell of money differently. In China and Mexico, spices have
been used as money—thus money was fragrant. Yet in ancient Rome,

19



Introduction

according to Vespasian’s maxim, money had no odor. In any case,
the smell of money represents a synthesis of different subjective and
objective descriptions across individuals. Moreover, money and odor
share intriguing commonalities. They are both irresistible forces
shaping everyday life, closely intertwined with people, environments,
societies, and diverse issues. Together, they weave multilayered tan-
gible and intangible “scapes” worldwide.

Once prior knowledge about smells is established, how does
the brain then make predictions and develop models based on this
knowledge? This study will explore this question by examining the
relationship between people, smells, and the environment.

Olfaction and smells are significant mediums and connections
between human beings, the environment, and the world’s network.
In contrast to other senses, olfaction cannot be turned off voluntari-
ly, since it is an integral part of every breath we take. Everywhere
and at all times, humans are immersed in a variety of smells and are
intimately connected to our environment. We can both benefit from
olfactory experiences and be harmed by odors. The uncertainty in-
herent in smells is a risk that we must confront; yet this risk becomes
a way for us to understand the relationship between ourselves and
the environment. When taking on a risk, we inevitably expect some
form of reward; otherwise, what would be the point of assuming that
risk in the first place? Conversely, the process of weighing uncertain-
ty, potential gains, and costs fundamentally reflects an underlying
process of prediction and modeling the relationship between smells
and environment. It is through this process that deeper insights are
gained into smell, olfaction, and the environment. This, in turn, is
a crucial step in transforming olfactory input into cognitive under-
standing.

Some artworks express ecological crises, environmental pollu-
tion, or environmental inequality through the presentation of un-
pleasant odors. However, existing medical and testing methods may
not adequately measure an ecological crisis, risk, and harm implied
by sensory discomfort. As a result, the existing legal system may
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fail to deliver deserved justice to victims, while the existing insur-
ance system may not sufficiently compensate them. Beyond merely
describing these unpleasant experiences, can we develop more spe-
cific knowledge about odor risks? This could enable more practical,
concrete assessments of odor risks and their implied environmental
crises. If sensory discomfort or comfort are not translated into deep-
er, more concrete understanding, will the role of smell in indicating
environmental and ecological issues remain overlooked?

When we objectively evaluate the risk exposure, costs, and bene-
fits associated with smells, the perspective of net social welfare and
long-term benefits may encourage people to predict and mediate the
various challenges of human, ecological, and social development. Such
an approach can prompt rational assessment and reflection, allowing
the senses to meaningfully contribute to the problem-solving process,
rather than simply presenting problems or creating antagonisms.

Based on the brain’s cognitive mechanisms, prior knowledge im-
plies the past, while predictions and expectations imply the future.
How do we integrate perceptions of past, future, and present to com-
plete our cognition of sensory experiences?

The temporal dimension becomes another key aspect in com-
prehending the nature of smells. Scientific time series models and
Bayes’ theorem, analogous to brain cognitive mechanisms, will be
used to examine how individuals influence each other across differ-
ent time dimensions, as well as how relationships form between di-
verse groups. The thermodynamic arrow of time explains how smells
transform the value of objects into time value. The psychological
arrow of time explains how memories form, with smells powerfully
triggering memories. In this dimension, time is transformed into in-
dividual, group, and cultural memory to realize its value. Alternative-
ly, the value of time can be measured by the degree to which the past
interprets the present—how one’s own and others’ memories shape
one’s current self.

As an example, if I ask what milk smells like, what comes to mind?
Is it the milk soaking your breakfast cereal on the kitchen table this
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morning? Is it the piles of packaged milk in the refrigerated super-
market aisle? Or is it Heidi and her grandfather in the Alpine mead-
ows of Switzerland? All these associations come from your personal
experiences and memories. The Gruyere cheese factory (La Maison
du Gruyere) offers an interesting answer. The museum has designed a
series of installations that allow visitors to metaphorically experience
a cow’s perspective, immersing them in the smells of their life—from
grass, dirt and hay to various flowers and trees, and finally to the smell
of milk. This arrangement not only presents the source of milk, but
also creates a multi-dimensional smellscape through the rich sensory
stimuli, making the smell of milk more layered and richer. The smell
of milk is no longer just an immediate description of a specific odor
molecule, but a rich presentation of the interrelationships between
animals, plants, and the environment across time—which together
constitute the full multisensory experience of milk. This presentation
may also create a new “milk smell” memory for countless visitors.
Further, this sensory experience recreates the Alpine meadow scenes
described in the novel of Heidi. Thus, for the Swiss, the smell of milk,
based on collective sensory experiences, memories, and cultural per-
ceptions, may also be a culturally shared memory.

The next time you have milk with your breakfast, you may per-
ceive its smell in a different manner than is typical. The above para-
graph may affect your nose and sensory experience.

The discussion of smell-mediated works in the contemporary con-
text transcends geographic boundaries. Many artists working on this
subject are from different countries, come from diverse backgrounds,
and have lived in multiple places throughout their lives. Their works
also express a wide range of issues and factors. For example, Anicka
Yi, an American born in Korea, expresses both cultures in her works,
although she is more invested in themes related to bacteria, artificial
intelligence, and human evolution. The Belgian artist Peter de Cupere
portrays issues within Cuban society through his works. Accordingly,
it would be unnecessary to rigidly distinguish between for example,
European and American “contemporary olfactory art.”
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Incense practice was a distinct phenomenon in ancient East Asia,
where the appreciation of incense has been considered an art form for
millennia. Incense burning was closely intertwined with the creation
and appreciation of calligraphy and painting. Among the literati and
nobility, there existed a longstanding tradition of designing scents,
making incense, writing incense recipes in calligraphy, hosting ele-
gant gatherings for incense appreciation, and composing poems and
essays to express their appreciation. Incense burning also functioned
as a method of timekeeping. Chapters 4 and 5 explore these topics in
detail.

In the discourse of modern and contemporary art, smell-mediat-
ed works explore realms beyond visual images, broadening the scope
of art historical research. Such works involve a fluid experiential
process, from perception to cognition, transforming the traditional
formalized gaze into an ongoing interactions between individuals,
environments, and social contexts. Moreover, this medium provides
a fresh perspective for understanding the relationship between hu-
man beings and space, time, ecology, and social life. Through the
construction of smellscapes, these works stimulate interrelationships
between different values, cultures, and understandings, offering a
unique representation of our environmental experience.
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