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Abstract
Many cognitive psychologists and some philosophers hold that the construction of
a representation of a thing within the visual system is necessary for, or constitutive
of, seeing it. I argue against this view: you can have a visual experience of something without a representation of that thing being constructed within your visual
system. But I don’t go so far as to argue that the visual system isn’t in the business
of constructing representations or that visual experiences themselves aren’t representational. To argue for my claim I give a specific example of something seen, but
for which there’s no representation constructed in the visual system. The example
is certain parts of objects used in a MOT experiment from Brian Scholl et al. The
results of the experiment show that no visual representation is constructed; I then
argue, from our ability to voluntarily attend to those parts, that they are visually
experienced.
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Introduction

A tempting view is that seeing constitutively—and so necessarily—involves your
visual system constructing a representation of what’s seen (e.g., Tye 1995: 100–23;
Prinz 2000: 249, 2006: 454, 2011: 174; Wagemans et al. 2012: 1180). In this paper
I argue that this view is false. Specifically, I give an example of a thing you see
but for which no representation is constructed in the visual system. The example
is seeing certain arbitrary parts of the figures used in a particular multiple object
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tracking (MOT) task from a study by Brian Scholl, Zenon Pylyshyn, and Jacob
Feldman (2001). I show that they’re seen but not represented in three steps.
Step 1: Using the results from Scholl et al., I argue that during the MOT task

the visual system does not construct a representation of certain parts of the
tracked figures.
Step 2: Using introspection, I argue that during the MOT task these nonrepresented parts are available for voluntary attention.
Step 3: By appealing to a standard view of voluntary attention, I argue that because
they are available for voluntary attention these nonrepresented parts are seen.
If the argument works it’s plausible that the visual system does not construct representations of other arbitrary parts of seen objects, in other cases, but these parts
are seen. The thesis here is specifically about seeing in which the perceiver has
a visual experience of what’s seen. So the thesis is that the construction of a representation of a thing by the visual system is not constitutive of having a visual
experience of it.
Note that what’s at issue isn’t whether seeing constitutively involves the construction of representations by the visual system. I take for granted that seeing
does involve these (as I’ll sometimes say for short) visual representations.1 Instead, what’s at issue is the relationship between visual representations and visual
experience. If successful, the argument here shows there isn’t a one-to-one mapping between things seen and visual representations. Instead, the visual system
engages in a fairly limited construction of representations which underlies seeing
a rich array of things.
Also note that the question posed here is orthogonal to the debate between
representationalism and naïve realism. Denying that seeing a thing constitutively
involves visual representations of it is consistent with representationalism. Few
representationalists assume that having a visual experience of a thing constitutively involves a visual representation of it (Michael Tye and Jesse Prinz are exceptions, see above). In addition, both the assumption that consciously seeing a thing
constitutively involves some visual representation and the further (here rejected)
claim that it involves a visual representation of the thing experienced are consistent with denying that experiences are representations and accepting that they’re
1

This assumption is rejected by ecological psychologists, enactivists, and some working in AI
(e.g., Gibson 1966, 1986; Brooks 1991; van Gelder 1995; Noë 2004; Hutto and Myin 2013; see also
Akins 1996; Orlandi 2011a,b, 2014).
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relations (e.g., Campbell 2002: 119). The nature of experiences—representational
or relational—need not be grounded directly in what happens in the visual system.
Zenon Pylyshyn has also argued that a visual representation of a thing is not
constitutive of having a visual experience of it (2007: 120–23; see also Chalmers
2000; Noë 2004; Noë and Thompson 2004; Dennett 1978; McDowell 1994; and
Mitroff et al. 2005). His argument starts with his FINST account of MOT results.
As he presents it, the FINST account entails that at any one time only a few objects
are represented by the visual system (those being tracked by a FINST). But, he
suggests, introspectively it seems that you have a panoramic visual experience of
many objects. So, there must be some disconnect between what’s represented in
the visual system and what’s consciously seen.
My argument makes several advances. First, although step 1 also draws on
MOT work, I don’t assume Pylyshyn’s FINST-based account of those results. Second, I use the empirical results to point to a specific example of something not visually represented: specific parts of a figure during a particular MOT task. Third,
my approach to arguing that these parts are visually experienced does not rest on
the folk panorama view of visual experience. Steps 2 and 3 of my argument show
that these parts are visually experienced without appealing to any introspective
judgments about visual experience.
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2.1

Step 1: Visual System Representations
Preliminaries on Visual Representations

What is the visual system? Cognitive psychology gives an explanation of how
organisms see by breaking it into simpler, subpersonal subtasks (Drayson 2012).
Each of these subtasks is functionally defined and carried out by neural processes
in the brain. Often these subtasks are to compute some output as the function
of some input. The visual system is the collection of neural processes realizing
these functionally defined subtasks. It is constructive in sense that the functions it
computes take as inputs (e.g.) encodings of retinal stimulation and have as outputs
encodings of the distal causal sources of that stimulation—of what’s seen. What
neural activity in the retina directly encodes is the distribution of light intensity
on the retina. Seeing requires working backwards from encoded distributions of
light intensity to their causes, i.e. to what’s seen (e.g., Marr 1980: 203; see also
Fodor and Pylyshyn 1981). The input and output states of these computations are
representational: the input and output encodings can be more or less accurate and
are about what’s seen (Burge 2010; Orlandi 2014). David Marr’s work on shape
3

extraction provides a well known example of this constructive process (Marr and
Nishihara 1978; Marr 1980; 1982).
The construction of representations by the visual system can be divided into
two operations: feature extraction and grouping (Kahneman et al. 1992: 176–8;
Scholl 2001: 16; Scholl et al. 2001: 160; Wagemans et al. 2012: 1180; see also
Clark 2004). Feature extraction involves the detection of a feature (e.g., shape,
color, or orientation) based on input from an earlier stage of processing (or directly from retinal stimulation). Marr’s work, for example, provides an account
of shape extraction. Grouping involves binding clusters of those features together
so as to treat them as belonging to the same thing (see figure 1). Grouping results
in a segmentation of features in the scene into discrete chunks, or into distinct
perceived things. On an influential account (Treisman and Gelade 1980; Kahneman et al. 1992; Treisman 1998), this grouping process is temporally extended and
involves tracking a changing cluster of features over time in an “object file”. The
distinction between grouping and feature extraction is relative to a level of processing (Wagemans et al. 2012: 1188). For example, shape extraction, as described by
Marr (1980: 211), itself involves grouping of previously extracted features (grouping edges when moving from the primal sketch to the 2½D sketch, and grouping
shape parts when moving to the 3D model).
The point is that the construction of a representation of a thing in the visual
system happens either when it’s a feature that’s extracted by the visual system,
or is a thing the features of which the visual system groups together. The output
states of feature extraction and grouping operations represent (respectively) the
extracted features and the things which have the grouped features. If you want
to know whether the visual system constructs a representation of something seen,
the question is whether that thing is an extracted feature or has features the visual
system groups together.
2.2

MOT and Arbitrary Object Parts

The MOT paradigm (Pylyshyn and Storm 1988; Pylyshyn 2007; Scholl 2001) provides behaviorial, nonintrospective tests for whether the features of a seen thing
are being grouped together, and so represented, by the visual system (Scholl et al.
2001: 161). In MOT tasks a subject looks at a computer screen which displays a
number of “objects” (around eight), e.g. crosses, disks, or squares, none of which
have any features that would allow them to be distinguished from the rest. Some of
the objects (about four), called targets, flash or in some other way are cued. Then
all the objects, including the uncued distractors, move in random, independent
4

Figure 1: Gestalt Grouping Demonstration: Dalmatian Photo. Michael Bach reports on his
website that the image is from Gregory (1970) (photo by Ronald James), but first published in
Life Magazine, 2/19/1965, p. 120. See http://www.michaelbach.de/ot/cog_dalmatian/.

paths within the screen. When the objects stop the subject must pick out the target
objects, for example by clicking on them with the mouse (Pylyshyn 2007: 34–35).
The interesting result is that subjects can do this task at all, and with relative ease
(Scholl 2009: 59). Further, performance remains relatively constant when there is
up to four or five target objects, and then drops off significantly after that.
What’s crucial for the discussion here is that the ability to track the targets
indicates that the features of those targets (edges, shape, location, color) are being
grouped together, and hence that the visual system is constructing a representations
of the targets. So, a failure to successfully complete a given MOT task indicates
that the visual system is not constructing representations of the targets (Scholl 2001:
32; Scholl et al. 2001: 171–72). This is suggested by the two features just mentioned:
tracking in MOT tasks is relatively easy and performance is constant to a point after
which it falls flat. Both are characteristic of a fast, automatic perceptual operation
like grouping (Dickie 2010: 220).
A MOT experiment from Scholl, Pylyshyn, and Feldman (2001) provides the
example of a thing not represented by the visual system. In their experiment they
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(a) Standard MOT Task

(b) Rubber Band Merging Condition

(c) Dumbbell Merging Condition
Figure 2: Schematic Diagrams of Scholl et al. MOT Task. (a) shows a standard MOT set up: several distinct figures (usually around 8, 4 displayed here) move at random around the screen.
Some of these are cued at the start as targets (usually around 4, we can imagine the bottom
two were cued here) and the subject tracks them as they move. (b) shows the rubber band
merging condition. In this task the ends (both targets and distractors) move exactly how they
did in (a), but are “merged” to form the elongated rectangles. (c) shows the dumbbell merging
condition. Figures based on/adapted from (Scholl et al. 2001: fig.1 and fig.2).

took the usual eight objects in a MOT task (eight boxes), paired each of the four targets with a distractor, then “merged” the paired targets and distractors (see figure
2). They used eight different merging conditions.2 One of the merging conditions, the one which provides the example, wraps the boxes in a solid line, as if
they’ve been wrapped in a rubber band (figure 2b). Another, mentioned here as a
contrasting case, joins the boxes with a solid line so that the merged boxes form a
dumbbell shape (figure 2c). The key result is that on some merging conditions, e.g.
the rubber band condition, subjects are unable to track the targets, while on others,
2

See http://www.yale.edu/perception/Brian/demos/MOT-Merging.html.
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e.g. the dumbbells, tracking remains possible (Scholl et al. 2001: 170–72, fig.3).
So subjects watch the now merged boxes move randomly around the screen, and
in some merging conditions are able to select the boxes (the ends of the merged
pairs) that were initially cued as targets. In other merging conditions (e.g., the rubber band condition) subjects cannot reliably select at the end which boxes (which
ends of the merged pairs) were initially cued. As noted above, the inability to track
in the rubber band merging condition suggests that the merged target and distractor
boxes are no longer being grouped separately as distinct objects. Instead, the visual system treats the merged target-distractor box pair as a single object: it groups
together all the features of the target box, distractor box, and rubber band around
them as a single object. Call these merged target-distractor pairs TD pairs.
So, the target box-ends in the rubber band merging condition provide an example of things for which no visual representation is constructed (see figure 3,
which displays the TD pairs and their ends). Specifically, no visual representation
is constructed while you do the MOT task involving the TD pairs. Since feature
grouping is task dependent, the failure to track the target box-ends only shows
that visual representations of those target ends aren’t constructed during the MOT
task. It might be suggested that during the MOT task representations of the target
ends are constructed, but just not usable in the task itself. Against this suggestion,
there are no known grouping principles which would support the construction of
representations of the target ends in the rubber band merging case (Scholl 2001;
Wagemans et al. 2012), while there’s empirical evidence against the construction
of object-part representations in these cases (Poljac et al. 2012).
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Step 2: Voluntary Attention

In this section I argue that the target ends of TD pairs are available for voluntarily
attention. I claim that when you look at an object, it seems to you that you can
voluntarily attend to any part of it which you can identify as a part. To support
this claim about the possibility of attention to identified parts, consider again the
TD pairs. When I look at the TD pairs in figure 2 (or watch the video of them
moving) it seems plausible that I’m able to pick one TD pair and voluntarily attend
to its target end. At least, I can do this once the target end is identified to me as
a potential target (e.g., as it is on the right in figure 3). This introspective claim
can be further supported by noting that it’s very easy to track the target end of a
single TD pair, a task which seems to require voluntarily attending to that target
end. Note that the failure to successfully track all four target ends in this MOT task
does not show that you cannot voluntary attend to the target ends. At best, failure
7
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Figure 3: A single TD pair (left). The figure on the right labels the nodes of the TD pair and
shades just the surface of the original target box. In constructing a representation of a TD
pair the visual system groups together line segments ab, bc, cd, de, ef, and fa, along with the
surface bounded between them. The target end of the TD pair to the left is the part corresponding to the shaded region and its adjacent line segments (lines ab and bc). The claim
that the target ends are not represented in the visual system is the claim that these elements
in the left TD pair (lines ab, bc, and the surface corresponding to shaded region on the right)
are not grouped together when you look at it.

to track all four target ends in this task only shows that you cannot voluntarily keep
attention directed to all four at once—it doesn’t show that a single target end cannot
be voluntarily attended.
How could you voluntarily attend to something not represented by the visual
system? What you can voluntarily attend is not constrained by how your visual
system segments a scene, i.e. by what is represented by the visual system. A
high-level, conceptually mediated capacity for identification plus the intentionguided character of voluntary attention allows you to voluntarily attend to objects
for which the visual system does not construct representations. Our visual system
may not segment out some part of an object, but you have a post-visual cognitive
capacity to do so. This explanation explains why tracking multiple target ends of
TD pairs isn’t possible, despite the possibility of tracking a single target end. If
visual representations of the target ends were constructed, then attention to (and
hence tracking of) them would would relatively unconstrained and effortless. But
8

attending to the target ends requires post-perceptual conceptual processing and this
post-perceptual processing is relatively constrained (by, e.g., the limits of working
memory, see Beck 2012; Hutchinson and Turk-Browne 2012). These constraints
limit you to attending to only one of the target ends.
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Step 3: From Attention to Visual Experience

This final section completes the overall argument by arguing that since the target
ends of TD pairs are available for voluntary attention, you have visual experience
of them. The key claim is that visual experience of a thing is necessary for it
to be available for voluntary attention. This claim about the necessity of visual
experience for the availability of voluntary attention follows from a widely held
view about the relationship between attention and perception. The view, often
tacitly assumed, is that voluntary attention is a mechanism which operates to select
consciously perceived things (Valberg 1992: 21; Scholl 2001: 20; Pylyshyn 2007:
59; Levine 2010: 181; Dickie 2010: 216, 2011: 303 Wu 2011: 109; cf. Prinz 2011).
On this view attention and conscious perception are different personal-level mental
acts and their underlying subpersonal systems are functionally distinct. Objects
and object parts are first perceptually experienced, and then attention is a distinct
action which operates on those objects and their parts. If this view is correct, then
what’s available for voluntary attention are the things you consciously perceive.
So in the case of vision, what’s available are things you consciously see. So the
availability of the TD pair target ends requires that they are consciously seen.
You might object that there’s empirical evidence that visual experience is not
required for the availability of voluntary attention. Robert Kentridge (2008; 2011)
has done Posner-style cuing studies with the blindsight patient GY, which, he argues, show that GY attends to things for which he has no visual experience. If GY
can attend to things he unconsciously sees, then experience of them was not required for their availability for attention. In these studies arrows are flashed in the
intact portion of GY’s visual field which point to areas in the blind field. Then a
vertical or horizontal line is flashed in the blindfield and, as in standard blindsight
tests, GY must guess the orientation of the line. Accuracy in the guessing task is
better when location of the line is congruent with the direction of the arrow. The
posited explanation is that the flashed arrow cues attention to the area in which it
points, and this cued attention speeds reaction time. (Increased reaction time is a
standard way to operationalize or measure attention in experiments.)
Kentridge’s work does not pose a problem for the final step in the argument.
First, there are alternative explanations of the results which don’t posit that GY is
9

attending to areas of his blindfield. Prinz discusses several of these (2011: 193–
94). But even if Kentridge is correct that there is attention involved, there’s only
a problem on a very strong and implausible interpretation. Specifically, there’s
only a problem if GY is voluntarily attending to the lines themselves. If the attention is involuntary or not directed at the lines themselves (and instead, e.g., is
directed at spatial locations), then there’s no problem. Both of these are plausibly
true. First, like any other cuing task, the kind of attention involved in Kentridge’s
studies is presumably involuntary. It’s not that GY sees the arrow and deliberately
directs attention in the indicated direction. Instead, the cued arrow grabs attention.3
Second, attention is being cued to spatial locations, not the lines themselves. Kentridge himself characterize the results this way, saying that “we had demonstrated
selective spatial attention in blindsight” (2011: 239).
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