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Abstract

Debates surrounding the high-level contents of perceptual experience focus on whether we
perceive the high-level properties of visual objects, such as the property of being a pine tree. This
paper considers instead whether we perceive the high-level properties of visual scenes, such as
the property of being a forest. Liberals about the contents of perceptual experience have offered a
variety of phenomenal contrast cases designed to reveal how the high-level properties of objects
figure in our visual experience. I offer a series of equivalent phenomenal contrast cases intended
to show how the high-level properties of visual scenes also figure in visual experience. This
first-person evidence of high-level scene perception is combined with third-person evidence from
the extensive empirical literature on scene categorisation. Critics of liberalism have attempted to
deflate existing phenomenal contrast cases by explaining the contrasts in terms of non-perceptual
contents or in terms of attentional changes. I show that neither response is applicable to my
contrast cases and conclude that we do indeed perceptually experience the high-level properties
of visual scenes.
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1 The admissible contents of perceptual experi-
ence

Perceptual experiences have content — a perceptual experience can be accurate to
the extent that the world is as the experience represents it to be (Pautz, 2009). A key
challenge for our understanding of perceptual experience is to determine its admis-
sible contents (Macpherson, 2011). If we consider visual experience, we find there
are some properties that we can see — such as redness and roundness — and oth-
ers that we cannot - such as market value and radioactive decay (Butterfill, 2009).
The challenge is to work out which properties can figure in visual experience and
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which cannot. There are a set of low-level” properties that are generally agreed
to be represented in visual experience, including colours, textures, shapes and lo-
cations.! Conservatives say that the content of visual experience is exhausted by
such properties, e.g. Briscoe (2015), Brogaard (2018), Carruthers & Veillet (2011),
Price (2009), Prinz (2012). Liberals say that besides these low-level properties, vi-
sual experience also represents various ‘high-level’ properties, e.g. Bayne (2009),
Bayne (2016), Fish (2013), Macpherson (2011), Masrour (2011), McClelland (2016),
McClelland (2019), Siegel (2006), Siegel (2012). The list of candidate properties
here is much longer but prominent examples include kinds, causal properties, af-
fordances, aesthetic properties, moral properties and the identity of individuals.

What is the content of my perceptual experience as I look out at the cat in
my garden? Conservatives say that my visual experience represents only the low-
level properties of the cat, such as its shape and colour. Liberals, on the other hand,
are open to my visual experience also representing various high-level properties:
kind properties like being a cat; causal properties like making the grass squish; af-
fordances like being strokeable; aesthetic properties like being pretty; moral prop-
erties like being a bit evil; and an identity such as being Atticus?* Although the
existing literature focuses on whether we perceptually experience such high-level
properties of visual objects, I want to shift our attention instead to the high-level
properties of visual scenes.” So rather than probing the visual experience of the
cat I want to probe the visual experience of the environment in which the cat is
embedded. And to achieve this I want to use both the first-person examination of
our visual phenomenology and the rich empirical literature on scene perception.

Scenes are quite different to objects. The garden is not just another item on
the list of objects I see. Instead, it is more like a container in which individual
visual objects appear. Some contents of my visual experience attribute properties
to individual objects, but other contents attribute properties to the environment
in which those objects are embedded. Among these contents will be various low-
level properties of the scene: I visually experience the garden as having certain
colours, shapes and textures. But does my visual experience also encompass high-
level properties of this scene? The conservative answer is that no such properties
are admissible. The liberal answer is that such properties do indeed figure in the
contents of my perceptual experience.

What are the candidate high-level properties of visual scenes? My focus will
be on scene categories i.e. the kind properties of scenes. In the case described, I
might experience the environment as outdoors, as natural, or as a garden. Other

10ther properties on the list are spatial relations, sizes, motion, volume, orientation and illumi-
nation. Although there are no clear-cut criteria for a property being low-level, we will see that
classifying properties is not too hard.

?This example is inspired by Helton’s (2016, p. 851) case of the cat in a hammock.

3Fish (2013, pp. 50-52) mentions high-level properties of scenes briefly. Bayne (2016) explores
them in more detail in his wider discussion of gist perception, though I explain where I diverge
from Bayne in Section 2.
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candidate kind properties of scenes include being a forest, being a beach, being a
kitchen or being a carpark. These are all categories of environment that cannot
be straightforwardly reduced to the properties of objects within that environment.
I take these properties to be on a par with the object kinds commonly discussed
in the literature such as being a stethoscope, being a tomato and being a pine tree.
Besides scene kind properties, there are various other high-level scene properties
that might figure in my visual experience. I might perceptually experience the
garden as having affordances like being walk-round-able, aesthetic properties like
being beautiful, or a specific identity such as being my garden. Causal and moral
properties of scenes are a little harder to make sense of, but perhaps we can see
the garden as causing the cat to relax or even see it as being a good space in some
quasi-moral sense. But why does it matter whether such high-level scene proper-
ties figure in visual experience? The admissible contents debate has a number of
background motivations, and each of which provides an incentive to explore the
high-level properties of visual scenes.

The first motivation is phenomenological. We want to be able to describe the
phenomenal character of experience. Determining whether or not high-level prop-
erties figure in our perceptual experience is crucial to this descriptive project. Con-
servatives paint a picture of visual phenomenology with a palette that is strictly
limited to low-level properties while liberals paint a picture with a considerably
richer palette. If we establish that catness figures in our perceptual experience we
will have learned something important about what our experiences are like. This
motivation also encompasses high-level properties of scenes. Establishing that
garden-ness figures in our perceptual experience would tell us something interest-
ing about our phenomenology.

Unlike high-level object properties, scene properties could be of particular rel-
evance to the phenomenology of peripheral visual experience. Our perceptual
representation of objects outside focal attention is surprisingly sparse (Mack &
Rock, 1998). As Ifocus on the cat, my visual experience tells me a great deal about
the cat but specifies very little about the individual trees, plants and tools in the
surrounding garden. Nevertheless, my perceptual experience doesn’t just present
me with the few objects that fall under the spotlight of my attention. Instead, it
gives me the impression of a rich visual scene. If our perceptual experience in-
cludes high-level scene properties we might be able to explain this impression of
richness: although our visual experience of peripheral objects is sparse, our visual
experience of the overall scenes in which they are embedded is rich.

The second motivation is epistemological (Helton, 2016, p. 853). Having par-
ticular perceptual experiences justifies us in having particular beliefs. Determin-
ing whether high-level properties of objects figure in those perceptual experiences
will help us understand what beliefs they justify and how they do so. How, for in-
stance, is my judgement that the object before me is a cat justified? Conservatives
must say that it is justified by my perceiving particular low-level properties of the
object. But liberals can say that it is justified more directly by my seeing the ob-
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ject as a cat. Adding such high-level contents to a perceptual experience might
give it an epistemic upgrade, providing it with greater power to warrant specific
judgements. Interestingly though, such high-level content can also narrow the jus-
tificatory power of a perceptual experience (Siegel, 2006). A perception of just the
low-level properties of an animal in the distance might lend equal warrant to the
belief that it is a cat and the belief that it is a badger. But once you perceive it as a
cat your perceptual experience has made a fine-grained distinction and no longer
lends warrant to the badger-belief.

If high-level scene properties figure in perceptual experience this too would
have important epistemological implications. Most directly, it might account for
how we’re warranted in making certain claims about our environment, such as
judging that this is a garden. Here one’s perceptual experience might be epistemi-
cally upgraded by its high-level contents. Again though, these more fine-grained
discriminations come hand-in-hand with a narrowing of the beliefs that one’s per-
ceptual experience warrants. More indirectly, it might help account for some of
our judgements about objects. Consider a case where I judge an object to be a
rake despite having no perceptual capacity to discriminate rakes from non-rakes.
Maybe my perception of the scene as a garden, combined with my knowledge that
rakes are found in gardens, helps warrant my judgement. Context is a crucial fac-
tor in justification and scene perception might helpfully be construed as a kind
of context perception. This could make a contribution to our epistemic situation
quite different to that of high-level object perception.

The third motivation concerns action. Our actions are guided by what we per-
ceive. When I stroke the cat, for instance, my action is guided by my perception.
Liberals can say that my stroking the cat is based on my seeing it as affording
stroking (McClelland, 2019). Conservatives, on the other hand, will have to posit
more intermediate cognition before I'm in a position to act: I might, for instance,
see the low-level properties of the cat then have to judge that it is strokeable be-
fore acting. In this example the affordance belongs to a specific object — the cat
— but not all affordances are attached to individuals (McClelland, 2020). A garden
might afford walking, a forest might afford sheltering, a field might afford hunting,
a kitchen might afford cooking and a carpark might afford parking. These affor-
dances belong to our environment and our perception of such affordances could
play an important role in explaining how we act in such environments. This opens
up an aspect of perception-for-action that we don’t get from perception of object
affordances.

To determine whether we do indeed perceptually experience the high-level
properties of scenes, we first need to pin down what exactly it means for a property
to figure in the contents of perceptual experience. For a property F to be part of
the content of a mental representation is for F to figure in the accuracy conditions
of that representation. But what makes a mental representation of F a perceptual
experience of F rather than some other kind of mental representation of F? Here
we can introduce two individually necessary and jointly sufficient conditions:
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I The Perceptual Condition: A property F is represented in a subject’s perceptual
experience only if the subject’s representation of that property is perceptual rather
than non-perceptual.

II. The Phenomenal Condition: A property F is represented in a subject’s percep-
tual experience only if the subject’s representation of that property is phenomenal
rather than non-phenomenal.

These conditions are independent. Mental representations can be perceptual
without being phenomenal e.g. one might unconsciously perceive an advert with-
out experiencing it. And a mental representation can be phenomenal without be-
ing perceptual e.g. conscious thoughts or emotions are not perceptions. To de-
termine whether the conditions are met we need to have a grip on both the dis-
tinction between perceptual/non-perceptual representation and the distinction be-
tween phenomenal/non-phenomenal representation.

Your visual representation of the environment around you is a paradigm case
of perceptual representation. A perceptual representation is the product of a pro-
cess driven by sensory inputs. This perceptual process is typically rapid, automatic,
cognitively impenetrable and subject to adaptation effects. Your belief that Paris is
more northerly than Madrid is a paradigm case of non-perceptual representation.
This representation is likely the product of a slower, voluntary process of reason-
ing that is responsive to your other beliefs and that is neither driven by sensory
stimuli nor subject to adaptation effects. Although this serves to highlight the dis-
tinction between perceptual and non-perceptual states, what it does not do is give
us necessary and sufficient conditions. The prospects of finding such conditions
are poor: for any putative hallmark of perception there are perceptual states that
plausibly lack this feature and non-perceptual states that plausibly possess it.

Your conscious awareness of reading this paper would be a paradigm case of
phenomenal representation. Phenomenal states are those that there is something
it’s like to be in for the subject of that state, and non-phenomenal states are those
there is nothing it’s like to be in for the subject. Again, there are no uncontro-
versial necessary and sufficient conditions for mental content being phenomenal.
Following Bayne (2016), I'll say that the phenomenal content of a state is content
that is suitably reflected in its phenomenology. This deliberately broad characteri-
sation is neutral on a number of disputed questions about the relationship between
an experience’s phenomenology and its content such as whether content should
be understood in an internalist or externalist way, whether two states with the
same phenomenology can differ in content and whether two phenomenal states
with the same content can differ in their phenomenology.

Although we can illuminate the perceptual/non-perceptual and phenomenal/
non-phenomenal distinctions, what we cannot do is provide a conceptual litmus
test for either. Any proposed test would be too contentious to carry any dialectical
weight. There is simply too much disagreement about what it takes for a state to
be perceptual and what it takes for it be phenomenal. But the absence of decisive
criteria should not deter us. The important thing is that these distinctions mark
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real differences in kinds of mental representation, albeit differences that are hard to
define. And we can still find good evidence for some mental representation being
perceptual and/or phenomenal, even if that evidence is inevitably defeasible.

We can now frame our target question more precisely: are there mental repre-
sentations of high-level scene properties that satisfy both the Perceptual Condition
and the Phenomenal Condition? In Section 2 I will use empirical findings to argue
that there are representations of high-level scene properties that satisty the Per-
ceptual Condition. In Section 3 I will use phenomenal contrast cases to argue that
such representations can also satisfy the Phenomenal Condition. In Sections 4 and
5 I consider and reject some conservative alternatives to this conclusion.

2 Do we perceive high-level properties of visual
scenes?

Since the 1970s there has been a great deal of research on ‘gist perception’ — our
perception of the overall meaning of the visual scene before us. The most striking
feature of gist perception is the incredible speed at which it is achieved. This is
captured in the following passage from Oliva:

Remarkably, we are able to interpret the meaning of multifaceted and
complex scene images [...] in a fraction of a second [...]! This is
about the same time it takes a person to identify that a single ob-
ject is a face, a dog, or a car [...]. An unmistakable demonstration of
the brain’s prowess in visual scene understanding can be experienced
at the movies: With a few rapid scene cuts from a movie to form a
trailer, it seems as if we have perceived and understood much more of
the story in a few seconds than could be described later in the same
amount of time. (Oliva, 2013, p. 725)

One of the processes that contributes to our rapid understanding of a scene is how
quickly we categorise the kind of environment we are seeing. For instance, under-
standing that the visual scene before us is a game of beach volleyball is facilitated
by categorising the environment as a beach. This has led to a significant body
of research specifically concerned with scene categorisation i.e. with our recog-
nition of kinds of environment. Our perceptual categorisation of scenes is best
understood as one aspect of gist perception: our perception of gist involves both
scene-based gist perception — such as seeing a scene as a forest — and object-based
gist perception - such as seeing an object in the forest as an animal (Bayne, 2016,
p. 109).

Crucially, the evidence suggests that we do not arrive at a categorisation of a
scene by building up from our categorisation of objects. So rather than moving
from categorising objects as trees to categorising the scene as a forest, we pro-
cess scene categories through a distinct stream of visual processing. The neural
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‘scene network’ encompasses the parahippocampal place area (PPA), the retros-
plenial complex/medial place area (RSC/MPA) and the occipital place area (OPA).
Although the exact functional role of these brain regions is not yet fully under-
stood, we do know that these areas respond selectively to scenes (Epstein & Baker,
2019). And this neural network interacts in various ways with the distinct neural
processes responsible for object-understanding.

Vision science takes it as given that when we perceive a scene we are per-
ceiving the high-level properties of that scene. The ‘scene understanding’ that
they target involves rich semantic categories and there is no question of whether
our perception of scenes might be limited just to its low-level properties. Indeed,
studies typically define scene perception in terms of the perception of scene kinds.
This means the empirical literature never really argues for the conclusion that high-
level properties of visual scenes can indeed be perceived. How, then, might their
findings be marshalled to provide such an argument? I suggest that the speed of
scene categorisation strongly suggests that we do indeed perceptually represent
scene kinds. Whether we perceptually experience scene kinds is a further question
confronted in Section 3.

Speed is one of the key criteria used to distinguish perceptual from non-
perceptual processes. As mentioned above, there is a wealth of empirical data
revealing that scene categorisation is achieved at incredible speed. Greene & Oliva
(2009), for example, identified the exposure time required for subjects to achieve
75% accuracy in a scene categorisation task. For each of the scene categories
investigated, the required exposure time was well below 100ms. The longest
exposure time required was for rivers at 67ms and the shortest was for forests
at 30ms. These trials exploited a masking paradigm to rule out the possibility
of images being retained in working memory then processed after the image
disappeared. Other studies have used different methods to probe processing speed
and have similarly demonstrated that scene categorisation occurs very rapidly
(Rousselet et al., 2005).

Does this show that scene categorisation is perceptual? One might apply the
criterion that any mental process that is sufficiently rapid is perceptual, while all
slower mental processes are non-perceptual. If this criterion were used then scene
categorisation would come out as perceptual, but this criterion is hard to defend.
Many non-perceptual processes — such as ‘System 1’ cognitive processes — are very
rapid (Kahneman, 2011). This means that scene categorisation could be construed
as a rapid non-perceptual process. Against such a view, one might argue that
scene categorisation is faster than the fastest non-perceptual processes so must
still be regarded as perceptual. However, this response would require the princi-
pled identification of a speed limit on non-perceptual processes but such a limit is
extremely hard to specify in a non-arbitrary way. Speed cannot be regarded as a
simple litmus test for perception.

A better strategy is to bracket the question of how quickly a non-perceptual
process can occur and instead consider how quickly a non-perceptual process can
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Field - > Forest

Figure 1: Reproduced with permission from Greene & Oliva (2010).

begin. Any non-perceptual categorisation of scenes would need to be driven by in-
put from a perceptual system. As Fish points out “interpretative processes would
need something to interpret” (2013, p. 50). For example, rapid judgment that a
scene is a forest would need to occur after perception of the low-level properties
on which this judgement is based. However, the evidence suggests that scene
categorisation is achieved before many of the low-level details about a scene are
perceptually processed (Greene and Oliva, 2009). At 30ms the scene has been cate-
gorised as a forest but has not yet even been parsed into discrete objects. As Navon
(1977) puts it, we see the forest before seeing the trees. This makes it implausible
that a non-perceptual process could have received sufficient perceptual input to
achieve scene categorisation on this timescale.

I argue that the speed of scene categorisation constitutes good — though defea-
sible — evidence that scene categories are indeed represented perceptually. Does
the empirical literature provide other routes to the same conclusion? It is tempt-
ing to conclude that adaptation studies achieve this but I argue that they do not
provide what is needed.* In an adaptation study by Greene & Oliva (2010), scene
images were organised along various continua such as in figure 1.

Subjects were exposed to images at one end of the continuum, then presented
with an ambiguous image from the centre of the continuum and asked to categorise
it.” The categorisations made by subjects displayed aftereffects. For instance, after
prolonged exposure to an image of a field, subjects displayed bias toward cate-
gorising ambiguous images (such as the central image on the continuum above)
as forests. Conversely, after prolonged exposure to an image of a forest, subjects
displayed bias toward categorising the ambiguous images as fields.

Although striking, this study does not indicate adaptation to high-level scene
categories. Greene & Oliva placed the images above along a continuum of ‘open-
ness. The field on the left is at the ‘open’ end of the continuum and the forest
on the right is at the ‘closed’ end of the continuum. But openness is a low-level
property of visual scenes defined as the degree to which bounded regions obscure
the visibility of the horizon (Oliva & Torralba, 2006). The experiment’s results are

“Studies of the automaticity of scene categorisation are also prima facie relevant here (Biederman
et al., 1983). However, automaticity is a particularly slippery way of distinguishing perceptual
and non-perceptual representation, and it is not clear that the studies reveal the right kind of
automaticity to be useful.

>The continua themselves were based on the results of previous studies (Oliva & Torralba, 2006).
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naturally interpreted in terms of subjects first adapting to the openness of a vi-
sual scene and then using openness to guide their categorisation of scenes. When
adaptation makes the ambiguous image seem more open, for example, subjects are
more likely to categorise it as a field. As such, the study does not provide what
is needed. Neurological studies have also revealed adaptation effects in scene per-
ception but a recent review of these studies by Epstein & Baker (2019) concluded
that these effects are too ambiguous to reveal the contents of the underlying neural
representations.

Empirical findings regarding the speed of scene categorisation strongly sug-
gest that there are representations of high-level scene properties that satisfy the
Perceptual Condition. Could the empirical evidence also be used to show that the
Phenomenal Condition is satisfied? Evidence from vision science is unlikely to jus-
tify such a conclusion. It seems that conservatives will always have space to say
that a perceptual representation revealed by a study is non-phenomenal. Consider
Briscoe’s response to Fish’s (2013) empirical case for including being an animal as
a content of visual perceptual experience. Briscoe argues that an object “may be
categorized by the visual system as an animal [...] even though the object is absent
from the sensory, presentational component of visual experience” (2015, p. 183).
A similar response is available to Bayne’s (2016) empirically motivated argument
for admitting ‘scene gist’ into the contents of visual experience. The empirical
data cited by Bayne may well show that we perceive such scene properties, but
this is not enough to show that such properties are perceived phenomenally. To
discern whether our perception of scene categorisation is indeed phenomenal we
should turn away from such third-person evidence and consider our perceptual
experiences from the first-person perspective.

3 Do we perceptually experience high-level prop-
erties of visual scenes?

To determine whether our perception of scene categories figures in our perceptual
phenomenology we should use the method of phenomenal contrast. This method
requires us to identify experience pairs that are alike with respect to relevant low-
level contents but that nonetheless differ in their phenomenology. This phenom-
enal difference then stands in need of explanation. If the best explanation is that
the two experiences differ with respect to their high-level perceptual content, this
would constitute good evidence that we perceptually experience high-level proper-
ties (Siegel, 2012, p. 88). I divide contrast cases into three groups: revelation cases,
skilled recognition cases and aspect-switching cases. I will offer cases in each of
these groups that can plausibly be explained in terms of our perceptually expe-
riencing high-level properties of visual scenes. To establish that my explanation
of the contrasts is the best explanation, I will need to confront some alternative
explanations. This challenge will be taken up in Sections 4 and 5.
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Figure 2: Reproduced with permission from Teufel et al. (2015). The unmanipu-
lated image can be found in the Appendix.

3.1 Revelation cases

Revelation cases are cases in which we perceptually experience an unclear stimulus
and our phenomenology changes when we come to recognise what that stimulus
is. Consider figure 2.

At first, many subjects experience this image as a meaningless jumble of black
and white patches. Look closely, however, and you’ll see that this it is actually
an image of a baby (the baby’s head is in the top-left of the image looking down
at something). When you recognise the baby your experience changes - there
is a phenomenal contrast between the experience you have at ¢, before you have
noticed the baby and the experience you have at ¢, once you have noticed it.

This contrast cannot be readily explained in terms of changes among the low-
level properties one visually experiences: it seems that the black and white colour
qualities, shapes and textures that we experience remain constant through ¢, and
t,. This motivates liberals to explain the contrast in terms of one’s experience at
t, representing the high-level property of being a baby. Figure 3 shows two scene-
based examples that mirror the baby case.

As with the baby case, you might start by experiencing figure 3A as a meaning-
less array of black and white patches. But when you recognise it as a waterfall your
experience changes. Similarly, your experience of figure 3B might change when
you recognise it as a cavern. As with the baby case, there is no obvious change in
the low-level contents of your perceptual experience. I suggest that each contrast
should be explained in terms of one coming to perceptually experience the image
as being of a particular scene kind. On this account of the contrasts, we percep-
tually experience the high-level scene properties of being a waterfall and being a
cavern respectively.
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Figure 4: Forrest Scenes.

3.2 Skilled recognition cases

Siegel offers the compelling case of someone who is trained to spot pine trees
(2006, p. 492). The subject experiences pine trees in a certain way when they are
a novice. Then, as they become an expert pine-spotter, their experience changes.
Siegel explains this in terms of the subject coming to perceptually experience pine
trees as pine trees. An obvious counterpart to the pine-spotter for scene categories
would be a skilled spotter of pine forests. Imagine that you have been hired to fly
a light aircraft over a large area of woodland and to release a fungicide on all and
only those forests that are pine forests. As you gradually learn how to spot pine
forests your perceptual experience of pine forests plausibly changes. Consider the
three images in figure 4.

If you were to become an expert pine-forest-spotter, you would recognise im-
mediately that only the first image is a pine forest. Furthermore, this ability would
plausibly be associated with a change in your experience of the first image. Yet
your perceptual experience of the low-level properties of the forest — its shapes
and colours - seems to stay the same. I suggest explaining the change in terms of
you coming to perceptually experience the scene as a pine forest.

A critic might object that pine forest recognition is parasitic on pine tree recog-
nition, meaning that my example is no different to Siegel’s object-based contrast
case. Given what we know about how scene categorisation works this objection
is ill-founded. But to avoid any doubt we should consider some scene categories
that do not have such a connection to object categories. Imagine you are a geog-
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Figure 5: Desert Scenes.

Figure 6: Duck-Rabbit.

rapher tasked with mapping the world’s monsoon deserts. To start with you have
to be told which deserts are monsoon deserts as opposed to trade wind deserts etc.
Eventually though, you learn to spot monsoon deserts. Gaining this recognitional
ability is plausibly reflected in your phenomenology. Consider the three images
in figure 5.

Most of us would find it hard to discern which of these is a monsoon desert
(it’s figure 5C) but if you became an expert desert-spotter it is credible that your
experience of the third image would change. Moreover, since there are no objects
in this scene, your recognition of this scene category cannot be parasitic on any
high-level object categorisation. I suggest explaining this phenomenal contrast in
terms of your coming to perceptually experience the scene as a monsoon desert.

3.3 Aspect-switching cases

Some of the most vivid and persuasive contrast cases cited by liberals are aspect-
switching cases. In aspect-switching cases, our phenomenology changes when we
switch from seeing an ambiguous image one way to seeing it another way. Figure
6 shows an example that should be familiar.

As you switch between the two ways of seeing this image, your perceptual ex-
perience plausibly represents the very same low-level properties. Liberals suggest
that the change should be explained in terms of high-level content: you perceptu-
ally experience the figure as a duck at ¢, then switch to perceptually experiencing
it as a rabbit at t,. I will offer several potential aspect-switching cases involving
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Figure 8: Image manipulated by the author. Original included in Appendix.

visual scenes (informal testing suggests that different cases work for different peo-
ple). First consider the images in figure 7.

Although both images might be seen as sea scenes neither of them actually
is. The first is an image of a desert and the second of a distinctive rock structure
in Australia. For each image, you might be able to switch between seeing it as a
sea scene and seeing it as what it really is. Since the low-level contents of one’s
perceptual experience seems to stay the same, I suggest explaining this in terms
of changes in high-level content: we switch between seeing the depicted scene as
being of one category then another. Cases might also be found in which an image
is ambiguous between having a certain scene property and having a certain object
property. Consider figure 8.

This image might strike you as being of a turtle. In fact, it is a degraded pho-
tograph of an island. With this knowledge, you may find it possible to switch
between seeing this image as a turtle and as an island. Where the turtle/island is
a scene that looks like a kind of object, figure 9 is a set of objects that look like a
kind of scene.

This degraded image could easily be mistaken for a mountain range, but the
original image reveals it to be a group of people bent over to form an interlocking
pattern of bodies. Again, you might be able to switch between seeing the image
in two different ways. Neither of these cases seems to involve changes to the low-
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Figure 9: Image manipulated by the author. Original included in Appendix.

level contents of one’s perceptual experience, so I would again propose explaining
the contrast in terms of high-level perceptual contents: you see the image as a
mountain range then as bodies.

The contrast cases  have offered can be explained in terms of our perceptual ex-
perience of high-level properties of visual scenes. But is this the best explanation?
To be confident of this we must confront the strongest alternative explanations.
The first main alternative is that the phenomenal contrasts can be explained at
the level of one’s non-perceptual phenomenology. The second main alternative is
that the phenomenal contrasts can be explained at the level of one’s perceptual
attention. I will challenge each of these explanations in the next two sections.

4 Against non-perceptual explanations

One way of resisting my perceptual explanation of the contrast cases is to explain
them at the level of the subject’s non-perceptual states. It is increasingly thought
that one’s phenomenology is not exhausted by one’s perceptual experience (Bayne
& Montague, 2011). If we also enjoy a cognitive phenomenology then the contrast
cases might be explained in terms of changes in one’s cognitive experience.

Price proposes that in the duck-rabbit case “there is some shift in cognitive
phenomenal character between thinking of the duck/rabbit figure as a duck and
thinking of it as a rabbit.” (2009, p. 514) Accordingly, we might describe the experi-
ence of the sea/desert in figure 7A in terms of one forming the judgement that the
image is a sea scene and then forming the judgement that it is a desert scene. On
this view, the judgements are themselves phenomenal states, each with their own
distinctive phenomenology. Similar explanations could be offered of the other con-
trast cases: in the revelation case one comes to judge that the degraded image is
a waterfall and in the expert case one gains the ability to immediately judge that
the scene before them is a pine forest. This account aligns with my proposal in
claiming that the contrasts involve experiencing high-level scene properties. But
it diverges from mine in claiming that the relevant experiences are cognitive rather
than perceptual.
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One way of defending the perceptual account is to deny the existence of cog-
nitive phenomenology. If our phenomenology is exclusively perceptual, then phe-
nomenal contrasts cannot be explained in terms of changes in non-perceptual rep-
resentations. Although this scepticism is a live option (Prinz, 2012), I think there
are good reasons for saying cognitive phenomenology is real (McClelland, 2016).
Furthermore, such scepticism would be dialectically problematic here. The rea-
sons for positing cognitive phenomenology closely parallel the reasons for positing
high-level perceptual phenomenology (McClelland, 2016), so rejecting the former
whilst accepting the latter is a hard position to sustain.® If we countenance both
perceptual and cognitive phenomenology, the question is which aspect of our ex-
perience accounts for the contrast cases.

It is tempting to argue for the perceptual account on introspective grounds.
When I reflect on the phenomenology of the contrast cases, the relevant changes
seem to be perceptual rather than cognitive. The difficulty with this move is that
introspection is not a reliable guide to whether some content of experience is per-
ceptual or non-perceptual (Block, 2014; Briscoe, 2015; Butterfill, 2009). It is one
thing to introspect a change in one’s experience but quite another to introspect
the nature of the mental state that constitutes that change (Macpherson, 2011, p.
14). If the non-perceptual explanation can be resisted, it must be on other grounds.

A better defence is to show that changes in the contents of one’s judgement
are neither necessary nor sufficient for the relevant changes in one’s phenomenol-
ogy. In the revelation case, one might judge on the basis of testimony that figure
3B is a cavern and this judgement would entail a particular cognitive phenomenol-
ogy. Yet your experience would change again when you come to see it as a cavern,
meaning that your judgement is not the source of the relevant contrast. In the
skilled recognition cases, the novice might be in a good position to judge what
kind of forest they are flying over. But the relevant phenomenal change comes
later when they start to see the forests differently. In the aspect-switching cases,
I can switch between the two ways of seeing figure 8 whilst maintaining a judge-
ment that it is actually an island. This strongly suggests that making phenomenal
judgements about scene categories is not sufficient for having the phenomenal
states highlighted by the contrast cases.

Making such judgements is also not necessary for having the highlighted phe-
nomenal states. Siegel (2006) imagines her pine-spotter learning that the forest
before them is an elaborate hologram. The subject no longer believes that the ob-
jects are pine trees so no longer has whatever cognitive phenomenology is entailed
by this belief. Yet the holographic objects still look the same way viz. they look like
pine trees. Thus the pine-spotter’s experience of objects as pine trees is perceptual

SFor the same reasons, accepting cognitive phenomenology whilst reject high-level perceptual phe-
nomenology would be hard to sustain. Conservatives are generally sceptical about both of these
(Carruthers & Veillet, 2011) so will not be comfortable invoking cognitive phenomenology to rebut
liberal accounts of perceptual experience. I take it, though, that one need not be a conservative
to resist my account of the contrast cases. One can acknowledge that we perceptually experience
high-level properties whilst denying that scene categories are among those properties.
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rather than cognitive. By the same token, my expert forest-spotter would cease to
believe that the scene beneath them is a pine-forest and yet would still have the
same perceptual phenomenology.” Again, the aspect of experience highlighted
by the contrast cases comes apart from any cognitive phenomenology entailed by
making judgements about scenes.

A critic might respond that the foregoing takes too narrow a view of non-
perceptual phenomenology. Perhaps the relevant contrasts can be explained not in
terms of judgements or beliefs but in terms of some other kind of non-perceptual
representation. Brogaard (2018), for instance, posits ‘phenomenal seemings’ that
are neither perceptual nor doxastic. This framework could explain the contrast
cases in terms of changes to how things phenomenally seem to one. In the reve-
lation case, for instance, it suddenly phenomenally seems to you that the image is
of a cavern. Here the content of your perceptual experience remains constant and
the beliefs you form about the image are irrelevant. This alternative explanation
should only be taken seriously if we already have good reasons to posit phenome-
nal seemings (or something like them). As things stand, I do not think this burden
has been met (Bayne & McClelland, 2019) so sticking with a binary distinction
between perceptual and cognitive phenomenology remains warranted. I hope to
have shown in this section that the contrast cases are much better explained in
terms of perceiving scene categories rather than in terms of making judgements
about them.

5 Against an attentional explanation

Another way of explaining contrast cases is by playing the ‘wild card’ of attention
(Fodor, 1988). This strategy has been widely used to resist liberal interpretations of
contrast cases (Briscoe, 2015; Carruthers & Veillet, 2011; Price, 2009; Prinz, 2012).
The duck-rabbit, for example, is explained in terms of one shifting one’s attention
to different parts of the image. This fits well with empirical evidence demonstrating
that when subjects see the image the duck way they attend to the ‘beak’ on the left
of the and when they see it the rabbit way they attend to the ‘eye’ on the right of the
figure (Prinz, 2012, p. 156). Indeed, it is difficult to make the phenomenal switch
without shifting one’s attention, which presents a serious challenge for liberals.®

"Thanks to an anonymous referee for suggesting this response.

8Fodor appealed to attention to explain the duck-rabbit figure in a slightly different context.
Churchland (1988) and others suggested that our perceptual experience changes depending on
whether we cognise the image as a duck or a rabbit, thus providing a counterexample to cognitive
impenetrability. Fodor (1988) replied that the change is caused by a shift in attention rather than
by a cognitive state, allowing cognitive impenetrability to stand. Stokes (2018) shows that Fodor
takes too simplistic a view of attention, failing to recognise that the relevant attentional change
could itself be a result of one’s cognitive state and so still constitute cognitive penetration. The
dialectic in the admissible contents debate is a little different. Liberals and conservatives needn’t
argue about what causes changes in our attention. Rather, their dispute is over whether such
changes exhaust the phenomenal changes in the contrast cases.
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Attention is a multi-faceted phenomenon so there are multiple ways in which
attention might alter one’s perceptual phenomenology. Two visual experiences of
the same visual field can differ with respect to how attention is distributed over
that field. Our attention can be focused on different locations, on different objects
and on different properties. Shifting your attention in any of these three respects
can alter your perceptual phenomenology at the level of perceptual content and at
the level of perceptual structure.

At the level of content, attention determines what gets into your perceptual
experience. When looking at a visual scene, a small insect might figure in your
perceptual experience while you attend to it but cease to do so when your attention
moves elsewhere. In principle, a phenomenal contrast might be explained in terms
of an attentional shift that alters the contents of your perceptual experience. But
this strategy has poor prospects of explaining our contrast cases. The key feature
of these cases is that the low-level content of the subject’s experience plausibly
remains constant across the contrast. Of course, one might argue that attention
also alters the high-level content of a subject’s experience but that would be of no
use to conservatives.

At the level of structure, attention imposes a shape on our perceptual field. Per-
ceptual experience typically has a figure-ground structure in which an attended
item stands out against a background of unattended items. When looking at a
bookshelf, for instance, the book on which you focus constitutes an attentional
centre relative to which the other books are peripheral. The way that an attended
item pops out is an important aspect of visual experience. Relatedly, your per-
ceptual experience has a salience structure. While you are focussing on a specific
region, object or property, things in the periphery can pull on your attention. The
salient items draw you toward making them the centre of attention, thus forming
a new figure-ground structure. So the big shiny book on the left of the shelf might
call out for attention while the little dull book on the right does not. Although all
three books feature in the contents of your perceptual experience, the way they
feature depends on these structural aspects of attention — on whether they are in
the figure or in the ground and on whether they are high or low in salience.

Appealing to the structural aspects of attention has a lot more promise of ac-
counting for the phenomenal contrast cases. The proposal is that the experience
pairs are the same with respect to their content but differ with respect to their at-
tentional structure. The most natural way of unpacking this is in terms of changes
to the figure-ground structure of perception. In the original revelation case, the
form of the baby suddenly stands out against the background. This is a vivid fea-
ture of the phenomenology of revelation cases. In the original skilled observer
case, as the pine-spotter becomes more skilled the pine trees plausibly start to pop
out from their surroundings. And the specific features diagnostic of being a pine
tree — such as the distinctive shape of its needles or colour of its bark — start to
pop out too. This fits with empirical work on ‘perceptual learning’ which suggests
that experience in a domain can modulate what we are disposed to attend to in
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that domain (Connolly, 2017). And in the original aspect-switching case, we alter-
nate between having the ‘beak’ and the ‘eye’ of the duck-rabbit at the centre of
our attentional structure. This fits with the aforementioned studies on the locus of
attention during aspect-switching. Whether these attentional differences exhaust
the phenomenal differences between each experience pair is an open question, but
the conservative certainly has an opportunity to argue as much. Can the conser-
vative apply the same explanatory template to the scene-based contrast cases?

Perhaps the phenomenal contrasts can be explained in terms of changes in
figure-ground structure caused by a shift in spatial attention. However, it doesn’t
seem that recognising a scene category is associated with attending to any spe-
cific region of the image. You can switch between seeing the sea/desert as a sea
scene and a desert scene without changing where you attend. Perhaps the relevant
change is brought about by a shift in object attention. This is similarly implausible.
Most of the images we’re considering don’t even contain objects, and where they
do the relevant phenomenal contrast seems to have little to do with how we expe-
rience those objects. The point of the contrast cases is that they highlight changes
in how we experience scenes rather than how we experience objects. One might
try to account for the contrasts in terms of the overall scene becoming an object of
attention. But the figure-ground structure of perception is contrastive, so where a
pine tree can stand out against the background of a forest, a pine forest has noth-
ing against which to stand out. A scene is our perceptual background so cannot
become the centre of a figure-ground structure.

A more promising approach is to explain the phenomenal contrasts in terms
of what properties stand out to us. In the revelation case, perhaps the features
diagnostic of being a waterfall suddenly pop out for us. In the skilled percep-
tion case, as your desert-spotting skills improve perhaps the features distinctive to
monsoon deserts pop out to you. And in the aspect-switching case, perhaps you
switch between foregrounding the features diagnostic of being a sea scene then
foregrounding the features diagnostic of being a desert scene.

But what are the distinctive properties we attend to in these cases? The ev-
idence counts against us attending to localised low-level properties of the scene.
Scene recognition is predominately driven by global properties of the overall vi-
sual scene rather than by local details within it. Global properties characterise the
spatial distribution of boundaries in an overall visual scene and include properties
like openness (as illustrated earlier in figure 1), expansion and mean depth. A com-
pelling study by Greene & Oliva (2009) revealed that the global properties of scenes
are excellent predictors of how subjects will categorise those scenes, and can even
predict the mistakes subjects will make in rapid scene categorisation. Relatedly,
a study by Loschky et al. (2019) compared the effects of occluding the foveated
region of a scene image and occluding everything but the foveated region of a
scene image. They found that the latter frustrated successful scene recognition
significantly more than the former, suggesting that scene recognition is driven
by peripheral rather than focal perception. Furthermore, a range of evidence sug-
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gests that fine-grained local details aren’t needed for most scene recognition: we
are generally still able to identify the scene category of an image even when it is
significantly degraded (Oliva & Torralba, 2006), achromatic (Castelhano & Hen-
derson, 2008) or presented at extreme angles of eccentricity (Boucart et al., 2013).
This makes it very unlikely that recognising an image as being of a certain kind of
scene involves attending to a specific set of local low-level properties diagnostic
of that scene category.

If the contrast cases are going to be explained in terms of changes to figure-
ground structures, it had better be global low-level properties that become fore-
grounded when we see a scene as being of a certain category. Assuming that
conservatives are happy to countenance these global features as low-level proper-
ties, they can explain the contrast cases in terms of attention shifting to features
like closedness, low mean depth and moderate expansion. But the main problem
for this proposal is that scenes with similar diagnostic global properties can still
be experienced with a different perceptual phenomenology. For instance, both sea
scenes and desert scenes are associated with the property of openness (Greene &
Oliva, 2009, p. 147). But to explain the contrast between seeing the ambiguous
image as a sea scene and seeing it as a desert scene, this approach needs different
global properties to be foregrounded in each case.

A final option for the conservative is to put aside figure-ground structures and
appeal to changes in the salience structure of our perceptual experience. Here the
phenomenal contrast is not explained by what’s in the foreground of our attention,
but by how different aspects of the visual scene call out for our attention. So how
might the salience structure of a visual scene change when we put it under a certain
category? Here one might appeal to studies on how scene categorisation effects
visual search. Torralba et al. (2006) found that scene categories influenced where
subjects fixated when searching for objects. Once you recognise a scene as a room,
you fixate on the walls rather than the table if you’re looking for a painting and
fixate on the the table not the walls if you’re looking for a mug. Recognising a
scene category tells us where different kinds of object are likely to be in that scene
which in turn tells us where to shift our attention when searching for those objects.

The problem here is that patterns of attention during object-searching do not
provide what is needed. The way you search for a person in the sea will be very
different to the way you search for a person in a desert, and this will be reflected in
different salience structures in your visual experience. But in the contrast cases dis-
cussed we are not engaging in visual search at all. So the empirical evidence cited
does not give us any reason to think that when you switch to seeing the scene as a
desert, the salience structure of your experience thereby changes. Moreover, from
a first-person perspective it does not seem that scene categorisation is associated
with some distinctive change to one’s perceptual salience structure.

So far, the wild card of attention has not given the conservative what they
need. Of course, this survey of options does not exhaust the myriad ways in which
one might appeal to attention to account for the contrast cases. Crucially though,
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I think the empirical literature justifies a general scepticism about the prospects
of such an attentional account being found. Scene recognition is often achieved
without focal attention, which makes it unlikely that the relevant contrast cases
can be explained in terms of attentional changes. Perception of scene categories
is not subject to inattentional blindness effects (Mack & Rock, 1998), nor is it im-
paired by subjects performing an attention demanding primary task (Rousselet
et al,, 2005). Moreover, the high speed at which scene categorisation occurs is
thought to be too quick for focal attention to play a role (Biederman et al., 1983).
And interesting work by Kietzmann & Konig (2015) shows how our initial fixations
on a novel image are guided by scene categories, suggesting that scene categorisa-
tion is achieved prior to focal attention. Cohen et al. (2011) have put pressure on
the claim that scene perception can be achieved without any attention, but even
they acknowledge that the attentional requirements are minimal and that accu-
rate scene perception can be achieved even when focal attention is occupied by
an unrelated task. These findings fit with our first-person experience of scene per-
ception. Even when our focal attention is occupied by a particular object, we are
nonetheless aware of the kind of scene in which that object is embedded. I don’t
have to pull my attention away from the cat to see that it is in a garden. Instead,
the garden is something I am able to see without focal attention. Given that scene
categorisation is achieved without focal attention, it would be surprising if scene
categorisation was associated with a distinctive alteration to one’s attention.

So although the attention-based approach has some plausibility when applied
to object-based contrast cases, its prospects of explaining the scene-based contrast
cases are much poorer. With examples like the duck-rabbit, conservatives can cite
empirical evidence showing that our attention changes in distinctive ways depend-
ing on how we categorise an object. This makes it difficult (though not impossible)
for liberals to argue that there is also some further change in the contrast cases that
involves high-level perceptual contents. But the empirical evidence points in ex-
actly the opposite direction with respect to scene perception: scene categorisation
is generally something that’s achieved independently of where one focuses one’s
attention, so an attention-based account of the contrast cases becomes very hard
to sustain.

6 Conclusion

I conclude that we perceptually experience the high-level properties of visual
scenes. There are plausibly mental representations of scene kinds that satisfy both
the Perceptual Condition and the Phenomenal Condition. The case for scene kinds
being represented perceptually was primarily driven by empirical data regarding
the speed of scene categorisation. The case for perception of scene kinds being
phenomenal was driven by a series of phenomenal contrast cases, and the best
explanation of these contrast cases is that we perceptually experience the kind
properties of visual scenes. Although the contrast cases are driven by first-person
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reflection, empirical data played a role in ruling out alternative explanations of
the contrasts. More generally, the fact that the empirical data strongly suggests
we have perceptual representations of scene categories makes a perceptual
interpretation of the contrast cases easier to sustain. Rather than having to
posit new mental states to explain the contrasts, the perceptual interpretation
can simply suggest that some of the perceptual representations we already have
reason to posit are in fact phenomenal representations. The economy of this
explanation means that conservatives have their work cut out finding a better
explanation. Overall, this division of dialectical labour between third-person and
first-person evidence allows us to build a much more robust case for liberalism.

I have discussed what I take to be the two most promising conservative ex-
planations of the contrast cases. However, there are several other explanatory
approaches that conservatives might adopt. Conservatives have previously con-
fronted contrast cases by appealing to Gestalt perception (Pautz, 2009), imaginative
experiences (Prinz, 2012) and aggregates of low-level properties (Brogaard, 2018).
I find it hard to see how these approaches could give a satisfactory explanation
of the cases. In fact, as with the attentional approach, scene-based contrast cases
seem even more resistant to these kinds of explanation than object-based contrast
cases. That said, it should be acknowledged that conclusions drawn from an infer-
ence to the best explanation might always be overturned by the emergence of a
better explanation.

I have argued that we specifically perceive the kind properties of visual scenes.
We should also consider what other varieties of high-level scene property might
figure in perceptual experience. Do we experience the affordances of scenes, like a
forest’s property of being navigable in certain ways? This question interacts with
emerging empirical work on visual processing of scene affordances (Bonner & Ep-
stein, 2017; Greene et al., 2014). How about the aesthetic properties of scenes such
as a landscape’s properties of being beautiful, balanced, picturesque or sublime?
Could we perceive a painting of this scene as having those properties even though
the painting itself is an object? Are these aesthetic properties kind properties or ap-
pearance properties, and what might this mean for our understanding of aesthetic
experience (Stokes, 2018)? These questions could interact with valuable empirical
work on the distribution of attention in art engagement (Vogt & Magnussen, 2007).

The conclusion that high-level properties of scenes are admissible contents of
perceptual experience has a number of promising applications. Regarding phe-
nomenology, it might help us to make sense of how visual experience gives an im-
pression of a rich visual scene despite representing peripheral objects so sparsely.
Regarding epistemology, it can help us to understand how our judgements about
scenes and contexts are warranted by our perceptual experience. And regarding
action, it can help us understand how our perception of an environment guides
what we do. So besides adding a new set of properties to the list of admissible
contents of perceptual experience, the foregoing offers several promising avenues
for future work.
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7 APPENDIX: Figure references

Forest

Figure 1: Reproduced with permission from Greene & Oliva (2010).

Figure 2: Original and manipulated image reproduced with permission from Teufel et al.
(2015).
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Figure 3: A. Image manipulated by the author using Microsoft Word. Original image
from the SUN Database http://sun.cs.princeton.edu/ (Xiao et al., 2010) B. Image
manipulated by the author using Microsoft Word. Original image from the SUN Database
http://sun.cs.princeton.edu/ (Xiao et al., 2010).

Figure 4: A. Creative Commons photograph by Perseusfs / CC BY-SA
https://commons.wikimedia.org/wiki/File:Above_the_pine_forest.jpg

B. Creative Commons photograph by lwtt93 from Shanghai, China / CC BY-SA
https://commons.wikimedia.org/wiki/File:Xinjiang_Fir_forest (5211135412).jpg

C. Creative Commons photograph by Johann Jaritz / CC BY-SA https://commons.wikime
dia.org/wiki/File:Albeck_Seebachern_Laerchenwald_25102013_869.jpg

Figure 5: A. Creative Commons photograph by Fraguando - Own work / CC BY-SA
https://commons.wikimedia.org/w/index.php?curid=78134674

B. Creative Commons photograph by Fraguando / CC BY-SA https://commons.wikimedia.
org/wiki/File:Desierto_del_Sahara.jpg C. Creative Commons photograph by Last Emperor
/ CC BY-SA https://commons.wikimedia.org/wiki/File:Sand_dunes_of_thar_desert.jpg
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Figure 6: Image in public domain. https://commons.wikimedia.org/wiki/File:Duck-
Rabbit_illusion.jpg

Figure 7: A. Image manipulated by the author using Microsoft Word. Original image
Creative Commons photograph by Jeremy Cai j / CCO https://commons.wikimedia.or
g/wiki/File:Beach_Waves_In_The_Sand_(Unsplash).jpg B. Image manipulated by the
author using Microsoft Word. Original image Creative Commons photograph by Gabriele
Delhey / CC BY-SA https://commons.wikimedia.org/wiki/File:Wave_Rock.JPG
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Figure 8: Image manipulated by the author using Microsoft Word. Original image taken
from https://www.pickpik.com/island-turtle-krabi-thailand-nature-clouds-77577 under
Creative Commons licence.

Figure 9: Image manipulated by the author using Microsoft Word.  Original
photograph by Carl Warner reproduced with permission by the photographer.
http://www.carlwarner.com/creative/desert-of-sleeping-men/
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