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We introduce a model to think about impossible experiences in mixed and virtual reality,
while emphasizing the role of said experiences in the context of food. This reality-
impossibility model includes two continua, namely, the reality-fantasy character of
objects and environments, and the extent to which they follow the laws of physics-
other laws. We present a series of examples in each of the quadrants of the model and
discuss both the research possibilities and implications of impossible experiences.
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INTRODUCTION

“Truth is a mobile army of metaphors, metonyms, anthropomorphisms, in short, a sum of
human relations which were poetically and rhetorically heightened, transferred, and
adorned, and after long use seem solid, canonical, and binding to a nation. Truths are
illusions about which it has been forgotten that they are illusions.”

– Fredrich Nietzsche

Concrete concepts provide a connection between what people think and how the world is
(Johnson, 2008). Humans often resort to metaphors, comparisons, and idioms to give substance to
abstract concepts and thus ground them in sensory experiences. For example, the concept “unicorn”
is used as a metaphor to describe start-ups whose dazzling success seems impossible, and even a little
magical. In the food sector, the metaphor “hair-silk is ice cream” leads people to generate taste
inferences in the hair silk domain (Petit et al., 2016). Thus, metaphors often help to simulate things
that do not exist, or that are physically impossible to do through concrete language (Marks, 1996;
Gibbs and Matlock, 2008).

Today, new technologies are bringing these metaphors to life by making it possible to create
seemingly “impossible experiences.” Impossible experiences, that is, experiences that cannot occur in
the physical world (e.g., talking with a virtual reality representation of oneself) and tend to involve
fantasy (that is, unrealistic or improbable elements; e.g., in the world of Disney’s fantasia), are
increasingly allowed and facilitated by immersive, extended reality (XR), technologies such as
augmented reality (AR), augmented virtuality (AV), and virtual reality (VR). However, although
there are certain models and concepts that allow researchers and experience designers to think about
fantastic experiences through immersive technologies (e.g., the immersion/fantasy typology
developed by (Cowan and Ketron, 2019), there is no conceptual model to think, and guide the
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design of, impossible experiences. In this perspective article, we
introduce the concept of impossible experiences andwhat we call the
reality-impossibility model, which addresses the aforesaid gap.

IMPOSSIBLE EXPERIENCES AND THE
REALITY-VIRTUALITY CONTINUUM

How to think about impossible experiences in the context of
immersive technologies? The reality-virtuality continuum, which
was introduced in the context of visual displays to characterize
environments ranging from real to virtual (Milgram and Kishino,
1994), serves as a starting point. In this continuum, real physical
environments are located on its left end.Mixed reality environments,
which merge real and virtual environments (as in augmented reality
and augmented virtuality) are located in its center, and fully virtual
environments on its right end. Recently, the reality—virtuality
continuum has been used to classify our experiences as a
function of the level of digitalization that they involve (Velasco
and Obrist, 2020). Said continuum ranges from real experiences,
through those involving both real and digital elements (mixed
reality), to those which are fully virtual. Mixed reality and virtual
experiences, such as those involving XR technology, offer a number
of opportunities to create novel experiences.

Mixed reality experiences can help to enrich our physical
environments by adding digital elements (e.g., Javornik,
2016). They also allow us to recreate existing experiences
that are difficult to access otherwise (e.g., being in a different
location, such as the international space station or Earth
lower orbit, Stepanova et al., 2019). Perhaps more
interestingly, mixed and virtual reality make possible the
creation of impossible experiences. In our view, these
experiences do not follow the laws of physics (follow
imaginary rules, e.g., objects falling up on Earth) and/or
are characterized by the introduction of fantasy elements
(e.g., visualizing a bear in the Ursa Major constellation).

While impossible experiences in XR are common in the
realm of films and games (e.g., Zuo et al., 2019), these are
relatively unexplored when it comes to eating. However,
impossible experiences per se are not uncommon in eating
(see Spence et al., 2020, for a review of magical food
experiences). In the next sections, we specifically present
our perspective on: 1) a model to classify and guide the
design of impossible food experiences in mixed reality; 2)
some examples of, and opportunities associated with, said
experiences; and 3) the implications associated with them.
This article may be of interest to researchers and practitioners
interested in designing experiences that do not fully resemble
reality and thus aim, through imagination, to create novel
experiences for users.

A DESIGN MODEL TO CLASSIFY
IMPOSSIBLE EXPERIENCES

Previous research has suggested a typology of VR research that
involves the dimensions of realism–fantasy and immersion, which

are instrumental to flow (e.g., Cowan and Ketron, 2019). However,
said research has not covered impossible experiences, as we
understand them. Indeed, the term “impossible,” as defined in
theMerriam-Webster dictionary, refers to “incapable of being or of
occurring”1. In that sense, the first part refers to the visible
elements, in other words, real-fantasy objects and environments;
the second part of the definition refers to the invisible laws
governing such objects and environments. Therefore, a more
encompassing “impossible experiences” concept, must involve
both the realism-fantasy continuum and also one that captures
the extent to which the objects in the experience follow the laws of
physics as we know them, that is, the laws of physics—other laws
continuum (Figure 1). Whereas the first focuses on whether the
elements that are part of an experience correspond to real objects
and environments (e.g., say, presenting a horse that exists in real
life vs. a unicorn that does not), the second focuses on whether
interactions between objects are governed by the laws of physics
(for example, both the horse and unicorn run on a grass field vs.
they fly).

Altogether, these two continua compose what we call the
reality-impossibility model (see Figure 1). XR technology
becomes the digital, and immersive, means by which
quadrants other than the real—laws of physics quadrant
become possible. Importantly, immersion (Agrawal et al.,
2020) and sense of presence (Schuemie et al., 2001), which are
key variables in immersive technologies, are not part of the
experience taxonomy but instead, in our view, may determine
the compellingness of the experience (cf. Slater, 2018). Moreover,
by focusing on the objects and their interactions, our model is
agnostic to the way the experience is implemented (e.g., whether
the experience involves augmented reality, augmented virtuality,
or virtual reality, cf. Milgram et al., 1995).

Let us look at some examples of experiences that fall within
each of the quadrants of the reality-impossibility model. The
physical reality quadrant (quadrant 1) involves objects and
environments which exist in reality and obey the laws of
physics. Examples in this quadrant include those AR
visualizations of foods that several companies are now
utilizing to enhance the expectations of consumers before they
order food online (Petit et al., 2021). Consumers can use a
smartphone to overlap, say, a dish of food in their own
physical environment through their cell phones to experience
it as if it was in front of them, and thus, better imagine the
consumption process. Another example here is National
Geographic Explore VR2, which allows the user to explore,
through virtual reality, some of the most iconic natural
locations on the planet.

In the other reality quadrant (quadrant 2), scenarios and
experiences are real but do not follow the laws of physics. An
example is the VR video tour of six real exoplanets created in
collaboration with researchers at the University of Exeter
(Exoplanet 360°, 2018)3. The video takes the viewer on a first-

1https://www.merriam-webster.com/dictionary/impossible
2https://www.oculus.com/experiences/quest/2046607608728563/?locale�en_US
3https://www.youtube.com/watch?v�qhLExhpXX0E
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person perspective, guided tour of six exoplanets (reality) viewed
from space, as well as from the surface of the planets in a short
time span (other laws). The video shows short information
highlights in text form, and different astrophysicists verbally
present more in-depth information about each exoplanet.
Whereas the immersive video presents a scientifically accurate
representation of the planets, the transportation between the
planets happens within seconds and some of the environments
are likely hostile to sustain a visitor doing the guided tour as
presented (other laws). Another example of this quadrant are the
AR filters that can be found on social media such as Instagram
and Snapchat, that allow people to see themselves (reality) as
significantly older and/or younger in real time (other laws). In
both cases, the forces that govern the experience and act onto the
real objects defy the laws of physics. For instance, the concept of
time as part of the narrative of the experience does not follow its
normal speed forwards, or goes backwards.

The physical fantasy quadrant (quadrant 3) is characterized by
the inclusion of fantastical elements in a world which still follow
the laws of physics. An example is the Tree VR experience
developed by members of MIT Media Lab’s Fluid Interfaces
group, in which the user embodies (fantasy) a forest tree (laws
of physics) from seedling to its fully-grown form and lives through
different significant events (Liu and Qian, 2017). During the
experience, the user’s body becomes the trunk, and their arms
become the branches; the full experience incorporates bodily

haptics, vibration, heat generators, and fans to enhance its
immersiveness. In this case, while the scenario and objects obey
the ordinary laws of physics (though the representation of the
growing process is speeded up, as in a timelapse), the concept of the
experience is fantastical (a human becomes a tree). An AR example
is where TeamLab (an art collective), together with Sagaya4 (a
restaurant), designed a dining experience, in which they projected,
via projection mapping, a fantastic representation of the different
seasons on the dining table and room, while the diners ate.

Finally, the other fantasy scenario (quadrant 4) includes both
fantastical elements and interactions which go beyond ordinary
laws of physics. An example is theDreams of DalíVR experience5,
in which the user enters Dalí’s painting (fantasy), Archaeological
Reminiscence of Millet’s “Angelus,” as if it were another
dimension, and explores a surreal world based on it (other
laws, Dreams of Dalí, 2020) Another example here is Coca
Cola’s virtual reality for Christmas6, a campaign developed by
the brand in which users are immersed in Coca Cola’s animated
Christmas world (fantasy), whilst flying in Santa’s sleigh (other
laws), or Pokémon GO7, the augmented reality game in which

FIGURE 1 | The reality-impossibility model. The (1) Physical reality quadrant is both rooted in real scenarios and experiences follow the laws of physics (a horse that
gallops), the (2) Other reality quadrant is rooted in real scenarios and experiences do not follow the laws of physics (a horse that flies), the (3) Physical fantasy quadrant is
rooted in fantasy scenarios and follows the laws of physics (a unicorn that gallops), and the (4) Other fantasy is rooted in fantasy and do not follow the laws of physics (a
unicorn that flies).

4https://www.youtube.com/watch?v�yRJTRcfGmAk
5https://www.youtube.com/watch?v�F1eLeIocAcU
6https://www.youtube.com/watch?v�bTbfPALVQgs
7https://pokemongolive.com/en/
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both fictional characters (fantasy), with their own, other, laws
(e.g., self-levitating), are augmented into the physical reality.

It is important to mention that, although the quadrants may
provide a guide to classify experiences in four discrete categories,
the two axes of the model are continua. In that sense, experiences
may vary in extent, along them. In addition, whereas the reality
vs. fantasy continuum can possibly be measured by the extent to
which the objects or context exist in real life, the continuum of
laws of physics vs. other laws can be slightly more difficult to
measure, considering that technologies may allow interactions
(e.g., flying) otherwise not possible without technology, whilst at
the same time complying with the laws of physics. On a similar
note, it is important to distinguish whether the laws of physics are
being broken as an integral part of the plot of the experience. For
instance, in the interest of time, the experience may be speeded up
at will, while this manipulation is not part of the narrative per se.
As such, our experience design model, at present, provides a more
qualitative representation/inspiration of the variations along the
two dimensions, though future research may aim at developing
measures for these variations.

IMPOSSIBLE XR EATING EXPERIENCES

What do impossible experiences mean in the context of eating and
drinking? As immersive technologies become a part of eating and
drinking, the potential for novel experience design with said
experiences grows. Indeed, research has already suggested that a
number of immersive technologies are being used for food
experience design both in research and practice (Velasco et al., 2018).

The majority of XR eating research has focused, so far, on real
scenarios obeying the laws of physics (quadrant 1). Using VR, for
example, studies have explored drinking coffee while immersed in
a coffee farm (Barbosa Escobar et al., 2021). Using stereoscopic
AR interfaces, other studies have investigated altering the
luminance distribution of a slice of cake (Ueda et al., 2020)
and changing the apparent size of a cookie (Narumi et al., 2012).
Furthermore, projective AR systems have been used tomodify the
food color of sponge cake and potato crisps in real time
(Nishizawa et al., 2016) and modify the appearance of the
cooking state of food in a Chinese hotpot with remote
commensals (Foley-Fisher et al., 2010).

However, there are a few studies which have explored
quadrant 2, with scenarios impossible to test in the real world
either due to ethical issues or physical impossibility. For example,
Ammann et al. (2020) used VR to set up a disgust sensitivity study
where participants were asked to taste chocolate that either
appeared on the table or came from the bottom end of a dog.
While this would have been impossible to achieve in the real
world, the researchers used VR to manipulate participants’
disgust response while keeping the food identical. In another
example, Wang et al. (2020) gave participants black coffee that
was colored either dark brown or light brown in VR, creating
coffee with “virtual milk” added. In this case, VR allowed the
researchers to study how the brain integrates digitally presented
visual information with physically presented chemosensory
information.

Since much food research has traditionally focused on real
products, quadrants 3 and 4, which involve imaginary scenarios,
have, to the best of our knowledge, only been explored in the
realm of HCI research. An example involving imaginary
scenarios but obeying physical laws (quadrant 3) was shown
in Harley et al. (2018), where participants had a picnic in Little
Red Riding Hood’s forest while the wolf approached from a
distance. While we are not aware of any existing XR eating studies
in quadrant 4, such experiences—for example eating novel foods
in space—have been conceptualized, and systems associated with
them devised (e.g., Obrist et al., 2019).

DISCUSSION AND CONCLUSION

What other impossible experiences can be designed? Going forwards,
we hope to see many more XR eating experiences in quadrants 2, 3,
and 4. Experiences in quadrant 2 can play more explicitly with
breaking laws of physics, for instance with self-levitating or flying
foods (though they may not break the laws of physics, see Vi et al.,
2020). Moreover, food appreciation can be enhanced by building in
further interaction points with the food, for instance with living
serving ware or even the food itself. Another interesting avenue
may lie in VR experiences in which the users embody an animal
and experience different stages in its value chain, which could
potentially have impactful effects in individuals’ food-related
behaviors, including diet and food waste generation. Experiences in
quadrant 3, by exploring fantasy objects and environments, can
potentially add value to food research by uncovering consumers’
state of mind and emotions towards novel foods, or by helping people
build a deeper experience with the past by tasting historical and/or
extinct foods.

Quadrant 4 opens up the possibility of fantasy dining scenarios
where the questions of where, when, who, and what to eat are all
open to experimentation. For example, how would it feel like to
eat in theWorld of Warcraft, whereby some of the laws of physics
are also broken? Or how would it feel like to dine in one of
Asimov’s novels? We can also imagine a situation in which
different quadrants of the model would be tested and see
which quadrant is most likely to help individuals simulate
impossible experiences. For example, what situation could
make gruyere cheese best look like the Moon? - representing
someone eating gruyere on the Moon (quadrant 2), - eating a
piece of the Moon with wine and bread at the table (quadrant 3),
or even eating a piece of the Moon with bread and wine, while
gazing at the Earth from the surface of the Moon (quadrant 4). It
may also be interesting to analyze whether XR can facilitate the
embodiment of metaphors. Metaphors generally help people to
represent abstract concepts in terms of more concrete ones
(i.e., more grounded in bodily states), through the simulation
of impossible experiences (Lakoff and Johnson, 1980; Gibbs and
Matlock, 2008). Many metaphors relate to the food register (e.g.,
‘walking on eggshells’, ‘the apple of my eye’, ‘pork barreling’, ‘I’m
in a pickle’). If instead of imagining them, it would be possible to
live these impossible experiences through XR, what level of
fantasy/reality best favored the understanding of these
metaphors? In public health communication, metaphors such
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as “Are you pouring on the pounds?” are often used to create
disgust and reduce food cravings (Puhl et al., 2013; Petit et al.,
2016). What XR scenarios in quadrants 2, 3, and 4 may help
people experience sodas in terms of pounds?

While the reality-impossibility model enables multiple
scenarios for experimentation with foods, this, as other
research in XR, carries certain ethical reflections that are
worth examining. Quadrant 4, for instance, facilitates the
creation of experiences that do not conform to any known
experiences, and as such, their implications need to be
carefully thought through, given that the realism of XR is
achieving unprecedented levels. Slater et al. (2020) considered
some questions worth reflecting on, which may well apply to
impossible food experiences: Does realism in XR lead to
confusion between the real and virtual? Does it lead to
emotional and behavioral impact? What are the long-term
effects of virtual impossible experiences?

The answers to these questions are not black and white and
need further reflection. However, following Velasco and Obrist’s
(2020) three laws of multisensory experiences, one may argue that
any impossible experience should 1) be used for good and must
not harm others, 2) the participants should be treated fairly, and
3) the experience designer, the rationale, and the means through
which the experience is created must be known.

In conclusion, impossible experiences in XR have already
demonstrated their value in a wide spectrum of applications:
to probe multisensory integration (e.g., Cornelio et al., 2021) and
decision making (e.g., Ammann et al., 2020), optimize product/

experience development (e.g., Obrist et al., 2019), and create
“fun” consumer experiences (e.g., Barbosa Escobar et al., 2021;
https://lepetitchef.com/; see also Wang et al., 2021, for a review).

Our perspective on impossible experiences and our suggested
model present a first approach toward the conceptualization of
impossible experiences. As such, it is critical for future research to
further operationalize the continua and empirically support or
challenge them, through qualitative and quantitative studies. XR
provides a new space for creativity. While metaphors were limited
to the ability of individuals to simulate experiences, by giving
more space to the impossible, XR might improve our abstraction
skills.

Going forward, we invite other researchers to join us to
explore the vast space of opportunities in the realm of
impossible experiences.
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