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Abstract. Amodal completion is the representation of occluded parts of perceived objects. We argue for the following three claims: First, at least some amodal completioninvolved experiences can ground knowledge about the occluded portions of perceived
objects. Second, at least some instances of amodal completion-grounded knowledge are
not sensitive, i.e., it is not the case that in the nearest worlds in which the relevant claim
is false, that claim is not believed true. Third, at least some instances of amodal completion-grounded knowledge are not safe, i.e., it is not the case that in all or nearly all near
worlds where the relevant claim is believed true, that claim is in fact true. Thus, certain
instances of amodal completion-grounded knowledge refute both the view that
knowledge is necessarily sensitive and the view that knowledge is necessarily safe.
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Suppose you see a large pumpkin partly occluded by a vertical slat in a fence. It will seem
to you that this pumpkin is one, whole pumpkin; you will not represent the object before
you as two disconnected pumpkin parts. Were the slat removed to reveal two pumpkin
parts cleverly connected by piano wire to create the illusion of one whole pumpkin, you
would be extremely surprised.
The representation of occluded parts of perceived objects is the phenomenon
of amodal completion. When you visually perceive the occluded pumpkin as one, whole
pumpkin, you represent the obscured portion of the pumpkin by amodal completion.
When you represent a building across the street as having sides and a back, you represent
its sides and back by amodal completion.
Amodal completion occurs in all sense modalities, and it is ubiquitous: In the
vast majority of everyday perceptual scenarios, whatever you see occludes what is behind
it and you represent what is behind it by means of amodal completion. And even if there
is only one object in your visual field, as long as this object is three-dimensional, you
will use amodal completion to represent the back-side of this object.
In this paper, we make three claims: First, at least some amodal completioninvolved experiences can ground knowledge about the occluded portions of perceived
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objects. Second, at least some instances of amodal completion-grounded knowledge are
not sensitive, i.e., it is not the case that in the nearest worlds in which the relevant claim
is false, that claim is not believed true. Third, at least some instances of amodal completion-grounded knowledge are not safe, i.e., it is not the case that in all or nearly all near
worlds where the relevant claim is believed true, that claim is in fact true. Thus, certain
instances of amodal completion-grounded knowledge refute both the view that
knowledge is necessarily sensitive and the view that knowledge is necessarily safe. Since
both of these views continue to enjoy support, this is an important result.1
For present purposes, we are neutral on the question of whether amodal completion should be understood as a form of perception, mental imagery, or belief (or
something else). We know from a large number of empirical studies that amodal completion happens very early on in visual processing – as early as the primary visual cortex
(Komatsu 2006, Bakin et al. 2000, Ban et al. 2013). So, it is early cortical perceptual
processing that is responsible for amodal completion, but this would be compatible with
competing claims about what kind of mental state amodal completion is (for example,
mental imagery also involves a form of early cortical perceptual processing, see Nanay
2010, 2018).
We are also neutral on whether all kinds of amodal completion are realized by
the same type of attitude or whether different kinds of amodal completion are realized
by different kinds of mental states (see Briscoe 2017 for discussion). What matters for
our purposes is that amodal completion has different counterfactual tendencies than
does the sort of perception that does not involve amodal completion. We argue that as
a consequence, at least some kinds of knowledge grounded by amodal completion are
neither sensitive nor safe.
I.

KNOWLEDGE FROM AMODAL COMPLETION

Amodal completion plays an important role in many of our beliefs about the objects in
our environment. For instance, when viewing a pumpkin behind a slat, amodal completion elicits beliefs like: ‘that (pumpkin) is roughly spherical,’ ‘that (pumpkin) is one, whole
object,’ and ‘that (pumpkin) is partly obscured by that (fence).’ On our view, amodal

Those who defend the view that knowledge is necessarily sensitive include: Adams, Barker, & Figurelli
(2011), Adams & Clarke (2005), Becker (2007, 2009), Black & Murphy (2007), DeRose (1995), Nozick
(1981), Roush (2007), Wallbridge (2016a, 2016b, 2017), and Zalabardo (2012). Those who defend the
view that knowledge is necessarily safe include Pritchard (2007, 2008a, 2008b, 2012), Sosa (1999), and
Williamson (2000).
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completion not only elicits such beliefs, it can elevate such beliefs to the status of
knowledge.
We provide a reductio argument in favor of the claim that amodal completion can
ground knowledge. Very briefly: Since many of our beliefs about objects in our environment are based on amodal completion, if those beliefs do not amount to knowledge,
very few of our beliefs about the objects in our environment will amount to knowledge.
But, surely, we enjoy a lot of knowledge about the rough shape, size, and integrity of
the objects in our environment. The preponderance of amodal perception in everyday
perception would be difficult to reconcile with the claim that amodal completion could
not itself ground knowledge.
More slowly: Rejecting the view that amodal completion can ground knowledge
about the occluded parts of perceived objects would pose difficulties for the widely held
foundationalist approach to knowledge about the external world. On the foundationalist
approach, beliefs about the external world can amount to knowledge in one of two ways:
they can be justified by perceptual states, in which case they are dubbed perceptual beliefs.
Or, they can be justified by beliefs which are themselves justified by perceptual beliefs.2
Thus, a well-populated set of perceptual beliefs is required if foundationalism is to successfully account for the full range of external world knowledge. If amodal completion
cannot ground knowledge, then the set of perceptual beliefs will be too poorly populated to explain the full range of external world knowledge.
Recall that amodal completion is ubiquitous in experience. In fact, it is very difficult to come up with an everyday perceptual experience which does not involve amodal
completion. For instance, it is very likely that all objects currently within your line of
sight are at least partly occluded, either because parts of their surface are obscured by
another object or because their sides or back are not within your line of sight. Now
consider some of the beliefs which you might form on the basis of this experience,
beliefs such as ‘that object has a back’ or ‘that object is one, whole object.’ You will have
many such beliefs, and these make possible more sophisticated beliefs, such as ‘there
are three objects over there’ or ‘I could lift that object.’ Since these amodal completionderived beliefs are crucial for these more sophisticated beliefs, the former must amount
to knowledge if the latter are to amount to knowledge.

On one view, perceptual beliefs don’t require justification, owing to their special relation to perception
(an exemplar of this view is Brandom 1994). On another view, perceptual beliefs are prima facie justified by perception (an exemplar of this view is Pryor 2000). On either view, perceptual beliefs enjoy a
privileged epistemic status that other beliefs do not enjoy
2
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Elijah Chudnoff has recently formulated a rival view, one on which amodal
completion does not ground knowledge.3 Chudnoff acknowledges that when you view
a pumpkin through a slat, you can know claims such as ‘that (pumpkin) is roughly spherical,’ but Chudnoff denies that amodal completion plays any epistemic role in this
knowledge. Rather, on his view, background beliefs about pumpkins combine with ordinary perception to ground such knowledge (Chudnoff, 2018a; Chudnoff, 2018b; Brogaard & Chudnoff, forthcoming).4 To be clear, Chudnoff maintains that the mere presence of such beliefs can ground the relevant knowledge, even if they do not serve as
part of an inference in the relevant beliefs.
Chudnoff argues for this view by considering a case in which you view an unfamiliar, partly occluded object, a three-dimensional blob. Chudnoff thinks that intuitively,
your belief that the blob continues in a certain way behind the occluder is not justified
(and therefore, we might suppose, not a candidate for knowledge). This is so even
though, as Chudnoff acknowledges, amodal completion plays an important causal role
in your belief that the blob continues in a certain way behind the occluder. (Chudnoff,
2018a, pp. 10-11; Chudnoff, 2018b, pp. 5-6; Brogaard & Chudnoff, forthcoming). Thus,
amodal completion cannot ground knowledge of the object’s shape, size, or integrity,
even though amodal completion plays a causal role in bringing about that belief.
Chudnoff bolsters his interpretation of the ‘blob’ case by contrasting it with a
case in which you view a partly occluded dog. On Chudnoff’s view, you are justified in
believing that the dog continues in a certain way behind its occluder, even though you’re
not justified in believing that the blob continues in a certain way behind its occluder.
What explains this difference is background beliefs: you are familiar with dogs and have
reasonable expectations about their shapes, whereas you are unfamiliar with blobs and
lack expectations about their shapes (Chudnoff, 2018a: 11; Chudnoff, 2018b: 6; Brogaard & Chudnoff, forthcoming).
Contra Chudnoff, we maintain that amodal completion can itself ground
knowledge of the rough shape, size, and integrity of wholly unfamiliar objects, such as
blobs. That is, while we acknowledge the possibility that amodal completion might be
influenced by background beliefs in epistemically beneficial ways (in fact, there is solid

Chudnoff’s claim is strictly that amodal completion cannot justify beliefs. On the assumption that unjustified beliefs cannot count as knowledge, his view entails that amodal completion cannot ground
knowledge.
4 More properly, Chudnoff’s view is that amodal completion cannot provide immediate justification,
which is to say, it cannot provide justification of the sort that is independent of your justification for
other beliefs (Chudnoff, 2018a: 11; Chudnoff, 2018b: 6). Our claim is that amodal completion can immediately ground knowledge.
3
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empirical evidence for top-down influences on the early cortical perceptual process of
amodal completion, see Hazenberg et al. 2016 for a summary), we deny that amodal
completion must be so influenced in order to ground knowledge. Thus, we think that
amodal completion can ground both knowledge of familiar objects, like dogs and of
unfamiliar objects, like blobs. To make this point, we appeal once again to the argument
from reductio.
Suppose a typical perceiver is transplanted into an environment largely populated by unfamiliar objects, such as blobs. There is empirical evidence which suggests
that this perceiver will amodally complete these novel objects in a systematic way and
that these experiences will cause this perceiver to form many beliefs about those objects’
rough size, shape, and integrity. (The empirical study of the similarities and differences
between the amodal completion of familiar and unfamiliar shapes is a well-established
experimental research program, see: Hazenberg et al 2014, Hazenberg and Van Lier
2016, Yun et al. in press). For instance, this perceiver will have beliefs like ‘that is one,
whole blob’ or ‘that blob is roughly this large.’ And the perceiver will form other beliefs
on the basis of these, such as ‘that whole blob is red’ or ‘to my left are two different
blobs.’ Our opponent would need to say that none of these beliefs would amount to
knowledge. This is not an impossible position to hold, but we find it to be a counterintuitive one. Moreover, unless one has some special reason for holding this view, it
looks be an ad hoc way of dismissing the idea that amodal completion can lead to
knowledge.
II.

COUNTER-EXAMPLES TO SENSITIVITY AND SAFETY

Having argued that amodal completion can ground knowledge, we now argue that at
least some instances of such knowledge are neither sensitive nor safe. First, to consider
sensitivity. Characterized relative to a method, the claim that some subject’s belief that
p, formed by some method M, is sensitive is the claim that in the nearest worlds in which
p is false and in which that subject uses M, M does not lead that subject to believe p
(Pritchard, 2009; Wallbridge, 2017).
Before arguing that at least some amodal completion-derived knowledge is not sensitive, it will be useful to see how sensitivity is supposed to work in the case of
knowledge derived from ordinary (not amodal completion-derived) perception. Suppose you see some black marbles in a bowl and on that basis, believe the marbles to be
black. Your perception-produced belief is sensitive because in the nearest worlds in
which the marbles are not black, your visual experience won’t lead you to believe that
they are. For instance, in a near world in which the marbles have been painted blue, your
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visual experience will represent the marbles as blue, leading to a belief that the marbles
are blue (and not black).
Notice that in order to preserve the claim that beliefs based on ordinary (that is, not
amodal completion-derived) perception are sensitive, the method of perception must
be correctly specified. Were you to look at the painted-blue marbles under poor lighting
conditions, or from some distance, or through black-tinted glass, your visual experience
might represent the blue marbles as black, leading you to falsely believe the marbles to
be black. But these conditions should not influence the evaluation of whether your perception-based belief is sensitive. The lesson is that we must characterize the method of
perception as involving the visual experience you would have, holding fixed lighting
conditions, your vantage point, and the relative positions of objects in the scene. (These
points about method will also apply, mutatis mutandis, to safety.)
With this characterization of a method in hand, we are now in a position to argue
that at least some of your amodal completion-derived beliefs are not sensitive. Consider
again your belief, ‘that (pumpkin) is roughly spherical,’ gained by looking at a pumpkin
through a slat. Let’s suppose that you amodally complete the obscured portion of the
pumpkin’s front-facing surface, as well as its bottom, some of its sides, and some of its
back. Let’s further suppose, as we have argued, that this belief amounts to knowledge
and that your amodal completion-involved experiences ground this knowledge.
To evaluate whether this belief gained by this method is sensitive, we must determine which are the nearest worlds in which it is false that this pumpkin is roughly spherical. Let’s suppose that in the actual world, the pumpkin resides on a typical pumpkin
patch and is not about to be harvested. Relative to this world, the nearest worlds in
which it is false that the pumpkin is roughly spherical are those in which the pumpkin
has an impressive gash or deformity—due, perhaps, to rotting, injury or abnormal
growth—but is otherwise intact. Worlds in which the pumpkin has altogether disintegrated or has been chopped up into small pieces are further from this world, so we
exclude these.
Now consider what you would believe were you to view this gashed-but-mostlyintact pumpkin through the fence’s slat, under the same lighting conditions and from
the same vantage point as in the actual world. Would your amodal completion-involved
experience lead you to erroneously believe that the pumpkin is roughly spherical? This
depends on where the gash is located. If the gash is located on any part of the pumpkin’s
surface that is represented by amodal completion—that is, on its back, sides, top, bottom, or middle front—then your experience will lead you to form the incorrect belief
that the pumpkin is roughly spherical. For amodal completion will complete these portions the same way, whether or not they are gashed. But now notice that in most worlds
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where the pumpkin is gashed, the gash will be located on one of the occluded surfaces,
since these comprise a majority of the pumpkin’s total surface. Thus, in most nearby
worlds where the pumpkin is not roughly spherical, your amodal completion-involved
experience will lead you to incorrectly believe it to be spherical. So, your amodal completion-derived knowledge of the pumpkin’s rough shape is not sensitive.
Your knowledge about the pumpkin’s rough shape is not only insensitive. It is also,
as we will now argue, unsafe. Some belief gained by some method is safe just in case: in
all or nearly all near worlds where you form that belief on the basis of that method, that
belief is true (Pritchard 2009; Sosa 1999; Williamson 2000). In some small but not insignificant portion of near worlds, the pumpkin is not roughly spherical. It is gashed or
deformed, due to rotting or irregular growth. And in a statistical majority of those worlds,
your amodal completion-involved experience does not track this fact. This is because
most of the pumpkin’s surface is amodally completed and so, if the gash is on any of
these completed portions, you will complete the pumpkin as roughly spherical. Thus,
your knowledge that the pumpkin is roughly spherical is not safe.
The safety theorist might attempt to block this counter-example as follows: Safety
should be interpreted weakly, so as to require true belief in most but not in all or in
nearly all near worlds. Your belief that the pumpkin is roughly spherical is safe in this
weak sense. For, in the majority of near worlds, your belief is true.
We reject this weak view of safety, on which a safe belief might be true merely in
most near worlds. If safety is interpreted in this way, the safety account of knowledge
permits into the class of knowledge beliefs such as your belief that your lottery ticket
will not be a winning ticket. Many theorists have found this result, and many others like
it, to be counter-intuitive (Pritchard 2005: 162-3, Wallbridge 2017: 123-4). We avoid this
counter-intuitive result by characterizing safety in the way in which we have. If safety is
construed in this (relatively) strong way, your belief about the pumpkin’s shape is not
safe.
The argument we presented above tells against the centrality of safety and sensitivity
in analyses of knowledge. But there are some more general conclusions to be drawn.
Amodal completion is a contingent fact about the human visual system. Also, the
empirical sciences have played a crucial role in our understanding of the ubiquity and
nature of amodal completion. We have argued that the importance of amodal completion in everyday experience has serious consequences for some of the most central issues
in epistemology. In other words, empirical findings about some contingent features of
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human experience have serious consequences for epistemology. So, in at least this sense,
epistemology is constrained by the empirical sciences.5
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