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Abstract The paper aims to show, first, that O’Regan’s and Noë’s Sensorimotor
Theory of Vision and Visual Experiences suffers from circularity, and that evidence
from empirical research within perception psychology unequivocally invalidates
their theory. Secondly, to show that the circularity in O’Regan’s and Noë’s theory of
vision and in other general causal and functional theories of perception (i.e. Gibson’s
and Marr’s theories of perception) is the inevitable consequence of mutually
conflicting assumption of Cartesian dualism underlying these theories. The paper
concludes by outlining the consequences of this conflict of assumptions for
psychological theories of perception.
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Introduction

With the Cartesian division of Mind and Matter into fundamentally separate and
independently determinable “realms” arose a number of puzzling and intractable
problems, among them the epistemological Mind-Reality problem and the
psychophysical Mind-Body problem. The first, also known as the problem of the
content of perception and cognition, is the problem of how our minds may be
directed intentionally towards and represent the material physical world, and
hence that we may come to perceive and acquire knowledge of the physical
world. The second, i.e. the problem of the consciousness of our perception and
cognition, is the problem of how a reconciliation can come about between the
“material” and the “mental,” and with it the problem of how something physical, i.e.
our brains, may produce mental phenomena – including the experiences of the
representational and referential content of our perceptions and beliefs about the
physical world.
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Ever since the development of sensory physiology from which experimental
psychology evolved, it has been assumed that the problems of perception outlined
above may be accounted for and explained empirically by perception psychology.
Thus, current theories of visual perception, in common with the tradition started by
Helmholtz, Hering, Wundt, Koffka and Koehler, hold that visual perception may be
explained in terms of a series of causal or functional processes – starting with stimuli
“impinging” on our retina, which may be independently described in purely
physical, mathematical or geometrical terms – and terminating with conscious visual
perception and experiences of things in our familiar world. Granted a complete
causal account can be given of how the perceiver or the “visual system” detects and
its internal, functional “machinery” processes the information inherent in the stimuli,
then a complete explanation may be given of how visual perception and experience
of the world come about – thereby solving the problems of perception and cognition
to which Mind-Matter dualism gives rise.

A recent attempt at providing such a general account will be discussed, namely
O’Regan’s & Noë’s Sensorimotor Theory of Vision and Visual Experiences (2001).
This theory aims to show that the content of visual perception as well as the
consciousness of its qualitative character (its “what-is-it-likeness”), is constituted by
the perceiver’s knowledge and mastery of what they call “the governing laws of
sensorimotor contingencies”.

The following discussion of O’Regan and Noë’s theory of vision argues that it suffers
from circularity; it does so since the extraction of the laws of sensorimotor contingencies
rests on and thus presupposes perceptual knowledge and determination of objects in
the world and their features. More seriously, evidence from long-standing empirical
research within perception psychology will be presented which invalidates the
sensorimotor theory’s explanation of how visual perception acquires content.

It will then be argued that the circularity encountered in O’Regan’s and Noë’s
theory is a recurrent, indeed, inevitable problem in general causal or functional
theories of perception (notably Gibson’s and Marr’s theories). This circularity is
traced to a common source, namely, to mutually inconsistent assumptions of
Cartesian Mind-Matter dualism, underlying these theories. These are the assump-
tions that the “realm of the mental” (our perception of the world) and the “realm of
matter” (material physical reality) are fundamentally separate and independently
determinable in the sense that the content of each “realm” may be determined
independently of or without referring to the content of the other. The paper
concludes by outlining the consequences of this conflict of assumptions for general
causal and functional theories of perception.

Aims and central tenets of O’Regan’s and Noë’s sensorimotor theory of vision
and visual consciousness

The Sensorimotor Theory of Vision developed by O’Regan and Noë sets out to
approach and understand, from “a new vantage point the vexing theoretical problem
of the nature of visual consciousness” (p. 959).1 Thus, it is the aims of the theory to

1 Unless otherwise indicated, page numbers refer to O’Regan & Noë 2001.
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explain how visual experiences acquire content and to “lay out a way of thinking
about visual experience” that can address “the problem of how physical mechanisms
can give rise to consciousness, (experience, sensation, feelings)” (p. 1011).

These problems of vision, so O’Regan and Noë assert, may be overcome by an
approach that treats visual experience as an “exploratory activity” rather than a state
of the brain.2 More specifically, visual perception is something we do, i.e. a mode of
exploration of the world, which is mediated by knowledge of what they call
sensorimotor contingencies.

According to O’Regan and Noë, there are two different sets of sensorimotor
contingencies involved in the perceiver’s visual exploration of the world. First, there
are the sensorimotor contingencies, which are determined by the visual system itself.
When we move our eyes relative to an object, the projected sensory stimulation of
the object on the retina will undergo various distortions and shifts due to the
spherical shape of the retina, the nature of ocular optics, and the size of the eye
movements.3 Visual sensorimotor contingencies of this kind are “the structure of
rules” governing the sensory changes produced by various motor actions.
Furthermore, the structures resulting from differences in “sampling density” of the
photoreceptors in central and peripheral vision will cause the distribution of
information sensed by the retina to change drastically, but in a lawful way, when the
eyes move. The varying sampling density of the photoreceptors on the retina will be
mirrored in the patterns of cortical representations of the stimuli as well (For details,
see Fig. 1).

The second kind of sensorimotor contingencies are those determined by the visual
aspects of objects in the world, i.e. their size, shape, texture, and their location in the
three-dimensional world at different distances and angles with respect to the
observer. Visual exploration provides particular and characteristic ways of sampling
object properties, due to the fact, for example, that the retinal image of an object
only “provides a view of the front of an object, and that when we move around it,
parts of it appear and disappear from view.” Likewise, the shape of an object
undergoes drastic distortions as we move relative to it. For example, a circular coin
becomes elliptical in projection. These changes of the shapes of objects during
movements suggest, according to O’Regan and Noë, that e.g. the visual quality of a
shape is precisely the set of all potential distortions that the shape undergoes, when it
is moved relative to us, or when we move relative to it. Although this is “an infinite
set, the brain can abstract from this set a series of laws, and it is this set of laws
which codes shape” (p. 942).

However, vision requires in addition the satisfaction of three basic conditions.
First, the perceiver must be actively exploring the environment in a manner that is
governed by the two main kind of sensorimotor contingencies i.e. those determined
by the visual apparatus, and those determined by the character of objects. Secondly,
the perceiver must be “tuned to” the laws of sensorimotor contingencies applicable

2 I.e. states of the brain organising visual information into representations, or activating cortical maps.
3 These sensorimotor contingences are special for vision and differentiate visual sensations from others,
such as auditory, tactile or haptic. Since in their paper O’Regan and Noë mainly, if not exclusively, deal
with sensorimotor contingencies associated with vision, the presentation and discussion in this paper will
only include those contingencies.
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to and associated with objects and features in the environment and, hence, must be
actively exercising mastery of these laws.

A third condition for a perceiver to possess visual awareness requires that, in
addition to exercising the mastery of the relevant sensorimotor contingencies, the
perceiver must make use of this exercise for the purpose of thought and planning. To
illustrate what this means, O’Regan and Noë invite us to imagine that you are talking
to a friend whilst driving a car. In this situation you are not attending to most of the
things in your field of vision, such as the colour of the car in front of you, or
thinking about the sky being blue. That is, you lack visual awareness of many of the
aspects of the visual scene; your (car-driving) behaviour is regulated by the

Fig. 1 Top: The eye fixates the middle of a straight line and then moves to a point above the line. The
retinal stimulation moves from a great arc on the equator of the eye to a different, smaller great arc. Bottom
left: flattened out retina showing great arc corresponding to equator (straight line) and off-equator great
arc (curved line). Triangles symbolize color-sensitive cone photoreceptors, discs represent rod photo-
receptors. Size of photoreceptors increases with eccentricity from the center of the retina. Bottom right:
cortical activation corresponding to stimulation by the two lines, showing how activation corresponding to
a directly fixated straight line (large central oblong packet tapering off towards its ends) distorts into a
thinner, banana shaped region, sampled mainly by rods, when the eye moves upwards. (Adapted from
O’Regan and Noë 2001, p. 941.)
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appropriate sensorimotor contingencies, but you remain visually unaware of most of
the aspects associated with the scene. But ...“if you should turn your attention to the
color of the car ahead of you [and] discuss it with your friend, then you are aware of
it” (p. 944).4 – An important fact about this account of visual awareness, according
to O’Regan and Noë, is that it treats awareness as something nonmagical. Indeed, to
see “is to explore one’s environment in a way that is mediated by one’s mastery of
sensorimotor contingencies, and to be making use of this mastery in one’s planning,
reasoning, and speech behaviour” (p. 944).

With these conditions in place, O’Regan and Noë reckon that their theory of
sensorimotor contingencies for vision explains a “good deal” of visual consciousness
and experiences, their quality and subjective character (p.944). However, a last
condition needs to be imposed for sensorimotor contingencies properly to
characterize vision, namely, that the mastery of laws of sensorimotor contingencies
be exercised now. Thus, in the course of life, a person will have encountered
“myriad” visual attributes and stimulation, and each of these will have different
sensorimotor contingencies associated with it, and “each of these sets will have been
recorded and will be latent, potentially available for recall: the brain thus has mastery
of all these sensorimotor sets” (p. 945). However, among all previously memorized
“action recipes” that allow you to make lawful changes in sensory stimulation, only
some are applicable at the present moment. “The sets which are applicable now,”
according to O’Regan and Noë, “are characteristic of the visual attributes of the
objects one is looking at, and their being currently exercised constitutes the fact of
our visually perceiving that object” (ibid.).

In summary: The central tenet of O’Regan’s and Noë’s sensorimotor theory of
vision is that visual perception is something we do, rather than being a special kind
of brain state or informational state in the brain. Thus, the basic things people do
when they see is to exercise mastery of the sensory motor contingencies governing
visual exploration. Indeed, visual sensation and visual perception are different
aspects of a person’s skilful exploratory activity guided by knowledge of the effect
movement will have on the nervous influx. (p. 970). Seeing and visually
experiencing objects in the world “is just the activity in which the exploring of the
environment consists” (p. 968) and the qualitative features of visual experience are
aspects of this activity (p. 960). According to this view there is no need of
representations of the external world in the brain, for the real world functions as it
own “external memory” or representation. The part played by the brain is solely to
store the infinitely many “sets of sensorimotor contingencies” which, in the course of
an organism’s visual exploration, have been associated with specific visual stimuli
and attributes in the environment.

4 Strangely, in view of the fact that according to O’Regan’s and Noë’s theory it is a basic requirement that
the perceiver is visually aware of what he looks at in order to see it at all, their theory does not attempt to
explain – in other than this suspiciously tautological way – how visual awareness comes about. To say
that visual awareness of, say an object, comes about due to the fact that the appropriate sensorimotor
contingencies for that object is being activated when looked at will not do, since these contingencies
would not be activated unless the perceiver is already attending to it – and hence, presumably, is visually
aware of what he is looking at and attending to.
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Discussion of O’Regan’s and Noë’s sensorimotor theory of vision and visual
consciousness

It has to be said at the outset, that it is not always clear to “whom” or “what” the
exercising of mastery and knowledge of the sensorimotor contingencies are or,
indeed, could be attributed, i.e. whether it is the perceiver, his brain, or visual
apparatus, nor is it clear “who” or “what” is doing the “doing,” i.e. controlling,
guiding or commanding movements, or monitoring, tuning into, exploring and
determining the feature in the retinal input or the features of objects in the
environment, of which visual perception and experience is said to be constituted.
Thus, in one paragraph of their article, O’Regan and Noë write, “it is a crucial fact
about vision that visual exploration obeys certain laws of sensorimotor contingen-
cies, and that these laws are determined by the fact that the exploration is being done
by the visual apparatus” (p. 941, italics added). In other parts of their article,
O’Regan and Noë are just as adamant that it is the perceiver who, during his or her
deliberate exploration of the environment, is exercising his mastery and knowledge
of the laws obeyed by the sensorimotor contingencies; indeed, their “theory takes as
primitive the idea that perceivers have knowledge of sensorimotor contingencies” (p.
1014), and thus that their theory “depends on the attribution of this knowledge to the
perceiver” (p. 1015).5

Because of these uncertainties, I have found it useful to start the discussion with a
note of what, according to a purely descriptive, conceptual analysis, visual
perception and exploration of objects in the world may be said to amount to, imply
and require.

What visually perceiving and exploring objects in the world means, implies
and requires: A conceptual analysis

To have visual knowledge about and visually to perceive objects in the world, is to
know what they look like when we move ourselves or our eyes relative to them; i.e.
it is to know that when looked at from different perspectives and points of view,
different properties of the objects will be visible. Thus, the perceiver knows that if he
moves his eyes – or for that matter his whole body – in certain ways relative to the
objects perceived, other parts of the object, now seen from different points of view,
may be visible than those which he first encountered. Furthermore, having
perceived, and hence identified an object as some particular object, say as a cup,
is to know that, although we cannot see the cup all way round, if we move and looks
around it, we will perceive the various aspects and properties of it of which our

5 To further confuse this issue, O’Regan and Noë also think that the knowledge on the part of the perceiver
when exercising his mastery of the structure of rules of sensorimotor contingencies is not of an explicit
kind, indeed, the perceiver does not possess any propositional knowledge about most of the sensorimotor
contingencies being activated during perception. For example, a perceiver will not be able to describe all
the changes and distortions that a convex surface should suffer when he moves himself or his eyes relative
to it or when it is moved relative to him, nor the invariance pertaining to the structure of these changes.
Such changes are obviously not accessible to the perceiver. However, say O’Regan and Noë, our brains
have registered and extracted such laws – and therefore, presumably, it is our brains that know that the
laws associated with normal seeing of the surface in question are being obeyed (cf. p. 944).
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notion of a cup is made up. If we move our body or eyes, we may see e.g. that it is
the kind of cup which has a handle; that it has a cylinder-like shape, and when
looked at from above, we may see that it is hollow. Indeed, having perceived and
identified an object as a cup is, so to speak, to have committed oneself to these other
ways in which the cup will look, if one moves around it.

The perceiver’s perceptual explorations of objects in general as well as of any
particular object, say a cup – i.e. the acts and movements carried out in order to
determine, for example, whether the object being looked at is in fact a cup – rests on
his prior knowledge of the perceptual features of cups as well as of knowledge of
objects in general. It is this knowledge of objects in the world as well of the
consequences of actions and movements carried out relative to them that guides the
perceivers’ deliberate exploration of them, i.e. guides what we do – and informs us
of what we may potentially do and what will happen as a consequence – during
visually perceiving and exploring objects in the world and their properties.

To continue this purely descriptive account of what visual perceiving objects in
the world means or implies, it is a fact that whenever we open our eyes, we see a
world “out there” with object having various properties, colours, shapes and sizes.
Furthermore, we are almost instantaneously visually aware of the “scenery” in which
we find ourselves, whether we are in a room with furniture, walls and windows, or
whether we are somewhere outdoors on a street with houses and traffic, or in a wood
or some other rural area. Most of the time we even know and perceive “at a glance,”
for example, what kind of room we are in – whether it is a dining room, a bedroom,
a kitchen or a study. If upon entering a new location, I perceive that just to the left of
me is a bookshelf full of books, and in front of me a desk with a computer, and
underneath it a printer and a wastebasket full of crumpled papers, etc., I immediately,
i.e. at the very first “glance” so to speak, perceive that the location in which I find
myself is a study. However, as rightly pointed out by O’Regan and Noë, this does
not mean that I have a detailed view of all the contents, items or their properties – I
may not at first glance have noticed, for example, how many books there are on the
bookshelf, nor the brand of the computer on the desk, nor the exact colour of the
desk etc. However, although at first glance we may have the feeling that we have
perceived “every thing” in the room, we have not, and we know that we have not. If
we had, there would be no need for further exploration as to the details of their
properties.

However, the fact that at any moment we may only see in detail “a small fraction”
of the scene does not mean, pace O’Regan and Noë, that we are blind to the rest of
the scene and its objects. How could we – if we were not visually aware of other
objects and, at least in broad outline, could sense their approximate size, shape and
location – “turn our attention” to these other objects for further inspection and
exploration of their details? (cf. note 4). We may contend then that however true it
may be that perceiving in detail the various objects and content of a scene is a
temporal process requiring exploration, the basis for this exploration is our instant
“glimpse” of the location or scenery in which we find ourselves.

Neither the above purely descriptive account of the conditions for perceivers to
explore the visual properties of objects in the world, nor a description of what it
implies and means to have visually perceived and identified objects in the world and
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their properties, amounts to a theory of perception which explains how it is that we
come to see objects in the world in the first place. Admittedly, a lot of “doing” and
movement on the part of the perceiver and his eyes and body go into exploring and
acquiring visual knowledge of the world, and it would be quite correct to say,
therefore, that our visual perception and knowledge of objects “out there” in the
world crucially rely on our exploration of their properties, and to say, furthermore,
that we become steadily more proficient in knowing what kinds of explorations and
movements to carry out in order to acquire the knowledge we need or wish.
However, such exploration and movements do not explain how it comes about that
we may have knowledge at all about the existence of objects out there in the world to
be explored. Thus, it would be incorrect to say that all it requires visually to perceive
and to acquire knowledge of objects in the world and their visual properties is
accomplished by exploring objects in the world, since, (cf. the arguments above)
knowledge of appropriate ways of exploring objects in the world and their properties
presupposes that we already may perceive and have a notion of objects “out there” in
the world on which explorations may be carried out. Hence, a mere descriptive
account of what visual perception and exploration of objects in the world and their
properties entails and requires, does not make for a theory of perception which
explains how it is that we come to know of and visually perceive or experience the
world, its objects and their visual properties. For such an explanation we will have to
look elsewhere.

O’Regan’s and Noë’s arguments in support of the sensorimotor theory of vision

As generations of researchers of visual perception have done, O’Regan and Noë look
for an explanation in what goes on in the visual system of the brain during visual
perception – from the level of the retina and further up in this system to mechanisms
that, presumably, register and abstract the laws of sensorimotor contingencies. Now,
it would seem obvious to assume, as O’Regan and Noë and many others do, that
changes and transformations of the retinal input occurring during eye movements are
somehow being monitored at different levels of the visual system of the brain – just
as are the commands issued by motor nerves to move the eyes during visual
perception, be those movements involuntary, saccadic or deliberate. And it may well
be the case, furthermore, that studies and observations of “the commands given
along thousands of motor nerves in association with the input received along
thousands of sensory input fibres” (p 1012), would reveal the existence of
mechanisms in the brain, which not only register but also abstract the very
complicated law-like invariance pertaining to these input/output relations, i.e.
invariance which, if ever observed empirically, could be described and expressed
in, say, rigorous mathematical terms and algorithms. Indeed, it would probably be
plausible to postulate, as O’Regan and Noë do, the existence of some further
mechanisms which – in conjunction with mechanisms recording and storing each
and all of the “infinite sets” of sensorimotor contingencies associated with the
“myriad” of visual attributes and visual stimuli encountered in the course of life (p.
945) – are instrumental in guiding the movements of our eyes – be they deliberate or
involuntary – which occur during exploration and perception of properties of objects
in the world.
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Naturally, it would be misleading to make claims to the effect that the brain or
these mechanisms of the brain have knowledge of such laws and invariance, or that
these mechanisms of the brain have mastery of, in the sense of “knowing” when to
“tune to” and put some particular sets of sensorimotor contingencies into use, or
“knowing” which of myriads of sensorimotor contingencies would be appropriate in
a particular case of visual perceiving an object and its properties. Such
“homunculus” talk would obviously be question begging and contentious in any
theory which purports to address the problem of how purely physical and biological
processes and states of the brain may give rise to conscious visual experience. More
importantly, however, what would not only be misleading but down-right false
would be to claim that the brain or these mechanisms could possibly have this
knowledge or mastery – without or independently of having knowledge of the world
itself, its objects and their visual properties. In what follows I argue why, following a
step-by-step analysis of the arguments set out by O’Regan and Noë in support of
their theory of vision.

According to this theory, “the first law” – abstracted by the brain from the
sensorimotor contingencies pertaining to visual percepts – “is the fact that when the
eyes rotate, the sensory stimulation on the retina shifts and distorts in a very
particular way, determined by the size of the eye movements, the spherical shape of
the retina, and the nature of ocular optics” (p. 491). An example of the projected
distortion of the sensory stimulation, which occurs when e.g. a straight line is looked
at from a point above the line, is given in Fig. 1 above.

O’Regan and Noë now invite us to consider the following fact: if the eye moves
along the straight line instead of perpendicular to it, the set of photoreceptors on the
retina which are stimulated does not change, since each photoreceptor that was on
the retinal image of the line before the eye moves is still on the image after the eye
moves. This, in O’Regan’s and Noë’s view, “is due to an essential property of
straight lines – i.e. they are self-similar under translation along their length” (492).
Indeed, so they contend, even if the retina had a different shape and the eye’s optics
gave rise to horrendous distortions, movements of the eyes along the straight line
would still not change the pattern of cortical stimulation. This, so O’Regan and Noë
contend, means that “this particular law of sensorimotor invariance is an intrinsic
property of straight lines, and is independent of the code used to represent them” (cf.
p. 942). Likewise, even if the cortical representation were completely scrambled
when the eye moves along the straight line, “there would be virtually no change at
all in the cortical representation.” This, “is precisely the idea underlying the theory
that shape in the world can be sensed by the laws obeyed by sensorimotor
contingencies.” (p. 941, text to Fig. 1, bottom right). In general, so their theory
continues, the structure of the laws abstracted from the sensorimotor contingencies
associate not only with straight lines but with “flat, concave and convex surfaces,
corners and so on, will be neural-code-independent indications of their different
nature” (p. 942) – and hence are laws from which the intrinsic properties of shapes,
corners, flat as well as concave and convex surfaces, and so on, may be inferred.6

6 This point of how space, objects and their attributes may be inferred from sensorimotor “dependencies”
is attempted further developed by O’Regan’s and co-workers in Philipona. O’Regan and Nadal (2003).
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Well, according to the arguments so far presented, the visual system has access to
(a) information about stimulus patterns on the retina and to cortical representations
of the sort shown in Fig. 1 when e.g. the eye moves horizontally along a straight
line, and (b) the commands issued along motor nerves which guide the eye to move
along the straight line. But how, one may well ask, can it be claimed that the law
abstracted from the sensorimotor contingencies associated with straight lines
indicates the nature of straight lines in the world, or that the intrinsic properties of
a straight line in the world may be inferred from such a law, when the notion of such
a thing as a straight line in the world that the eye may move along already figures in
the equation? Indeed how could the visual system abstract, “tune to,” determine and
put to appropriate use, any of the laws abstracted from the sensorimotor
contingencies associated with any of the perceptual property or feature of objects
in the world (such as shape, size, corners or colour) without or independently of
already having knowledge of the nature of these properties or features of objects in
the word?

If the significance of this point is not clear, it may help to bear in mind that all the
drastic transformations that e.g. shape of objects undergo during movements are
properties of its projected image on the retina, but not properties of shapes of objects
in the world. In order to get from these projected distortions and deduce the
perceived shapes of objects in the world, one has already to know the projection
rules for how shapes in the world appear on a curved surface, i.e. the retina, during
continuous movements – which, obviously, requires knowledge and notions of
shapes of objects in the world. Without knowledge of shapes of objects in the world,
these projection rules could not be set up at all.

Where does this leave us? It leaves us in a circle. That is, it leaves us with a
theory of perception which claims to explain how perception of objects in the world
and their visual properties and features comes about partly as a consequence of what
we deliberately do when exploring features and properties of objects in the world,
and, partly, as a consequence of what we are being guided to do “by the laws obeyed
by sensorimotor contingencies” – both of which imply and presuppose that we or
our visual system already have knowledge of and may perceive these properties and
features of objects in the world. It leaves us with a theory and an explanation of
visual perception and visual experiences which has to presuppose that which it
attempts to explain about how visual perception of the world and its objects comes
about.

Now, it could be argued – and I am sure that O’Regan and Noë will argue – that
their theory of visual perception as just presented, only forms a minor part of the
theory they propose of how visual perception and experience of the world comes
about, and that, consequently, the argument against it put forward above is beside the
point. For, despite their very detailed accounts and proposals of what goes on in the
brain of a perceiver – i.e. the monitoring, “tuning to,” and “testing” by the brain of
the appropriate applications of patterns of sensorimotor contingencies (p. 968), and
of the abstraction of immensely complicated laws from these contingencies, etc.,
O’Regan and Noë go to great pains to stress that according to their theory of
perception, the brain plays no part in generating visual perception and experiences.
Thus, although mastery of sensorimotor contingencies may be neurally encoded, this
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mastery does not reside in the brain (O’Regan & Noë, 2000). For, according to their
theory, visual perception and experience is not something occurring or arising in the
brain, nor in our minds. Indeed, visual experience “does not derive from brain
activity at all,” nor does brain activation in itself constitute the seeing (p. 968, 966).
All the brain does “is to enable the knowledge and exercise of sensorimotor
contingencies” and “testing the appropriateness of the application of certain patterns
of sensorimotor contingency” – indeed, “seeing an object consists precisely in the
knowledge of the relevant sensorimotor contingencies” (968). Hence, seeing and
visually experiencing objects in the world “is just the activity in which the exploring
of the environment consists” (ibid).

With this emphasis on the activity – i.e. of exploratory movements of our eyes
and body relative to objects in the world and their properties by which, according to
O’Regan and Noë, the experience of vision is actually “constituted” (p.946), it is
understandable why the world – in which and relative to which this activity takes
place – are given explanatory precedence in their theory of visual perception and
experience, over and above the activations of patterns of neurons in the brain –
although, obviously, sensorimotor contingencies being activated and guiding visual
exploration are themselves precisely such patterns. However, as they quite rightly
point out, from such patterns in the brain, or, for that matter, from information about
where nerves come from or where they go to, the location in the outside world of a
sensation cannot be logically determined. Nevertheless, according to their theory
everything – i.e. objects and their properties – is “out there” in the world ready to be
explored; and since visually to perceive and experience objects in the world and
these properties implies doing, looking and knowing what objects and their
properties would look like, when or if we or our eyes move relative to them, then
the world may be conceived of as an external memory store – which will
immediately, i.e. upon movements of your eyes or body, cast “aspects of the outside
world into one’s visual awareness.” Indeed, seeing is nothing but “casting one’s
awareness onto aspects of the outside world made available by the visual system”
(p. 946). Consequently, there is no need for any stored representations, nor any
need for images “depicting” the world inside the brain, let alone inside the mind.
What is required is only “the pictorial or 3D version [which] is the real outside
version”– together with “methods for probing the outside world” (ibid.).

However, this “corrective” to my presentation and points made against O’Regan’s
and Noë’s theory of perception may be rejected and deemed unwarranted using
precisely the same arguments as before: Although everything is indeed out there in
the 3D world available for exploration and probing, it is, according to their theory,
only so available – subject to the knowledge, exercising and mastery of the laws of
sensorimotor contingencies made available by the visual system. However, there is
no way that all this doing, probing and exploratory movements on the part of the
perceiver could get the perceiver, or his brain, from the projected input of the world
on the retina and into contact with the world and its objects outside the visual
system, without or unless it is assumed that, somehow, the mechanisms of the brain
involved in abstracting the laws of sensorimotor contingencies associated with the
visual properties of objects (lines, corners, flat surfaces etc,) and their location, are
somehow already endowed with knowledge of the world, which permits “indications
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of,” or “deductions from” retinal input about the true nature and location of these
visual properties of objects. That is, unless or without assuming that these
sensorimotor contingency mechanisms already have access to perceptual knowledge
of (in fact may actually perceive) these properties and features of objects in the
world and their location – all of which are required for these mechanisms to
command or guide the perceiver’s eyes and body to move appropriately relative to
and along these features and properties of objects located in the world.

Is visual perception (really) constituted by knowledge of sensorimotor
contingencies?

According to O’Regan and Noë, visual experience “just is” the exercise of mastery
of laws of sensorimotor contingencies. This knowledge involves knowing that if we
move relative to an object, particular changes in stimulation will be produced
(p. 961). Indeed, so they claim, “it is second nature for people with normal vision to
witness the perspective changes that surfaces undergo when they are shifted or tilted,
or when we move with respect to them” (p. 942).

In a recently published book, Action in Perception, Noë (2004) suggests that
perceptual experiences be divided into two different and distinguishable “moments”:
on the one hand, the encounter with how things appear, i.e. their “perspectival
properties” (or P-properties,) and, on the other, the encounter with how things are,
i.e. their actual properties. With this division Noë aims further to clarify and explain
how our knowledge and exercise of sensorimotor skills provide perceptual
experiences of the (actual) properties of objects in the environment. According to
the view presented, now called the “enactive view of perception,” we experience the
world by experiencing how it appears or looks. To see a circular plate from an angle,
for example, “is to see something with an elliptical P-shape and it is to understand
how the perspectival shape would vary as a function of one’s (possible or actual)
movements with respect to the perceived object.” Indeed, “we see its roundness in
the fact that it looks elliptical from here” (Noë, p. 84). Hence, it is “in the possible
changes in P-shape that the real shape is encountered” (ibid. p. 86). Or, as Noë also
puts it, our implicit “grasp of the plate’s sensorimotor profile makes its shape
available in experience” (ibid. p. 79). This, according to Noë, shows how “visual
experience can acquire content thanks to our possession and exercise of
sensorimotor skills” (ibid., p. 84, italics added).

The P-properties of things, how they appear or look, according to Noë, are (mind-
independent) real objective properties of the environment in that they are relations
between the objects of perception, the location of the perceiver’s body, and
illumination. And they are objective in that they may be determined by “precise
mathematical laws” (i.e. the laws of linear perspective). Thus, our encounter with
how things “appear” or “look” is itself an encounter with the real objective
properties of the world. To hammer home the point concerning the objectivity of the
P-properties or “looks”, Noë asserts that “if there is a mind/world divide (in a
Cartesian sense, a divide between the mental interior and the nonmental outside) the
P-properties are firmly on the world side of the divide” (ibid. p. 83).

However this may be, results from experiments carried out by Thouless in the
1930s make it highly questionable whether we do in fact witness, have access to or
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knowledge about any of the laws of sensorimotor contingencies we purportedly
exercise when visually exploring the world, or indeed have access to or knowledge
of any of the actual distortions and changes in stimulation (i.e. the objective P-
shapes or P-sizes) which occur during this exploration. Thus, when subjects in
Thouless’s experiments were presented with a circle at various angles of tilt, and
asked to adjust an ellipse so that it corresponded to what the tilted circle looked like,
they did not chose an ellipse corresponding to the actual projected “retinal
stimulation,” but rather a much wider ellipse – being a compromise between the
stimulus shape and the real shape of the object (Thouless, 1931a, 1931b, 1933). In
other words, what the subjects were actually consciously aware of in these
experiments was much closer to a circle than to the projected ellipse. The same
effect, which Thouless called “Phenomenal Regression to the Real Object,” applies
to shapes in general, as well as to colours, size and distance of the object.

It would seem, therefore, that even in the cases where the sensorimotor
contingencies are “readily accessible to awareness,” (O’Regan & Noë, 2001, p. 952)
what we are aware of are not the actual sensorimotor contingencies, nor do we
witness the actual perspective changes that surfaces undergo when they are shifted
or tilted, or when we move with respect to them. Rather, the perspective changes we
do see or “witness,” seems to be influenced by the (actual) shapes, colours, sizes of
objects, we perceive. In Thouless’s own words:

“The testing of a large number of subjects (nearly two hundred) has shown that
these effects [i.e. “phenomenal regression to the real object”] are to found in all. In
no case was the phenomenon experienced identical with the stimulus character but
always a compromise between this and the real character of the observed object. The
amount of this dependence on the real object showed very wide individual
differences”. (Thouless, 1933, p. 262, italics added).

This would seem to warrant the conclusion, firstly, that we do not experience the
“objective” P-properties, the “look” of thing, or their “sensorimotor profiles” as Noë
would like us to believe – that is, such as they may be objectively determined by the
laws of linear perspective. Rather, the findings of Thouless experiments clearly
indicate that the “looks” or “appearance” we do encounter are determined – and
modified – by our experience of the actual properties of things. Secondly, as Noë
acknowledges,7 but seems to ignore, precise mathematical determination of P-
properties, e.g. of apparent size and shapes, relies on mathematical laws pertaining to
the relation between P-shape and P-size of an object to its actual shape and size.
Thus, without (already) having determined the actual shape or size of an object,
there is no way that these laws may be formulated, nor therefore any way of arriving
at the objective determinations of P-shape or P-sizes. Nor is there, conversely, any
way in which the law-like relationship between apparent size or shape and actual
size and shape may be arrived at – and thus yield determination of actual shapes and
sizes – on the basis only of measured or perceived P-shapes or P-sizes – however
numerous and objective.8

7 Thus, he writes: “That a plate has a given P-shape is a fact about the plate’s shape, one determined by
the plate’s relation to the location of a perceiver and to the ambient light”, (ibid. p.176).
8 For further clarification of this point, cf. note 9.
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Noë seems to be aware of at least some of the problems of his “enactive view,” in
particular the problem of explaining how we see the “looks” of things, i.e. the P-
properties. Do we see them by seeing how they look? (Noë, 2004, p. 87.) Indeed, it
would seem that whether or not we perceive the objective “looks” (i.e. those
determined according to the laws of linear perspective) or rather the “looks” as
influenced by their actual properties (cf. Thouless’s findings), experience of the
“looks” of either stands in just as much need of an explanation as our experience of
their actual properties. However, this threatens to lead to infinite regress – for, “one
would need to experience the looks of the looks in order to see how things are, and
so on, ad infinitum” (ibid. p. 87). The solution of this problem offered by Noë is not
a solution at all – just more of the same:

“Looks are relational properties between objects of perception and the environ-
ment (perceiver, location, ambient light, etc.). To experience a look (to see a look) is
to make use, in experience, of a particular sensorimotor profile; it is to draw on our
repertoire of sensorimotor skills”. (ibid. p. 87).

This solution may well get Noë out of the Scylla of infinite regress – but only to
fall foul of the Charybdis of circularity already encountered (cf. Section 2.3). For, in
order to draw on our repertoire of sensorimotor skills, and hence to experience the
looks – i.e. the relational properties between objects and the environment – we need
to be able to use particular sensorimotor profiles – i.e. those relevant to the objects
of perception. If so, Noë’s solution of how we experience the looks of things is a
solution to the effect that the looks of the object are explained by our perception of
the object.

By all accounts and standards, applying within the sciences, the evidence from
Thouless’s experiments should put to rest the “enactive view” proposed by Noë, and
with it the explanation of the sensorimotor theory of how visual experiences acquire
content.

The inevitable circularity of general theories of perception

The circularity encountered in O’Regan’s and Noë’s sensorimotor theory of how
visual experience acquire content by our knowledge and skilful mastery of the laws
of sensorimotor contingencies would seem unavoidable in view of the fact that the
extraction of these laws for any given object and its visual properties (whether this
extraction be carried out by the perceiver or his brain), relies on the relation between
the projected properties (i.e. the retinal stimulus) and the (real) visual properties of
the object, and thus relies on a determination of both.

However, analyses of other general causal and functional psychological theories
of perception, namely Gibson’s theory of direct perception (Gibson, 1950, 1960,
1966, 1979) and Marr’s computational theory of vision, (Marr, 1982), seem to show
quite similar problems of circularity (Praetorius, 2000). To see how, I shall briefly
recapitulate their central tenets.

It is the aim of Gibson’s theory of perception to explain how features and
structures of the world and its objects are presented in the structure of the ambient
light emitted from and among objects in the world, to be detected and picked up
directly by the perceiver, and thus providing the perceiver with perception of
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features of the world and its objects. And it is the aim of Marr’s computational
model of vision to explain how the visual system, by a series of computations of
structures in the light emitted from the world and its objects, produces
representations of structures of features of the world and its objects, thus providing
the perceiver with perception of these features of the world and its objects.

Needless to say, any causal or functional account of how perception of the world
comes about requires that both the cause of perception, i.e. structures of light in the
stimuli or computed representations of them, may be determined independently of
the effect, i.e. of how we actually perceive the world. However, an analyses of both
Gibson‘s and Marr‘s theories clearly demonstrates that these requirements are not,
indeed, cannot be met, and, as a consequence, their attempt to provide general and
complete causal or functional theories of perception inevitably fails – i.e. due to the
inherent circularity of their explanations. Thus, in the case of Gibson’s theory of
perception, it has to be presupposed that the visual system, in order to detect and
pick up information in the stimuli emitted from the environment as information
about things in the world, is already equipped with a considerable amount of
“knowledge” about how we actually perceive features and properties of things in our
familiar world – and, therefore, his theory of perception has to presuppose what it
was supposed to explain.9 In the case of Marr’s computational model of vision, the
analysis shows that in order for the model to determine the true nature of the
information and solve the ambiguity problems of the representations computed at
the various levels of processing, it has to be provided with rules and a data base of
“knowledge” about how we actually perceive features and properties of things in the
familiar world – and thus, as in the case of Gibson’s theory – will have to presuppose
what it was supposed to explain.10

Equally importantly, the analysis shows that the circularity encountered is
inevitable in experimental tests of the explanations and predictions of both theories.
This is due to the fact that any technical description of the stimuli, thought to
underlie and give rise to our perception (e.g. invariance in the structure of light
emitted from the environment or computed versions of them), relies on an ordinary
everyday description and perception of the world and objects from which the stimuli
are emitted. Thus, the technical description of the stimulus situation (or computed
versions of it) may be conceived of as just another way of representing the world
and objects of which the experimental scenes are made up (i.e. rooms with walls and

9 Fodor and Pylyshyn’s paper (1981) have similarly pointed out that, what according to Gibson is “picked
up directly,” is not how things are in the environment, but rather information of invariant features in the
light emitted from the environment, which specifies features of things in the environment. Now, in order to
recover perception of the layout in the environment from what it picked up in the light requires complex
cognitive processes of inferences. However, as Fodor and Pylyshyn also point out, the subject’s epistemic
relation to the structure of the light is causally dependent on his epistemic relation to the layout of the
environment – and hence inferences from “light” to “layout” presuppose knowledge about the
environment. For further arguments on this point, cf. also Praetorius (1978, 2000).
10 Curiously, Marr does not make a secret of this fact, on the contrary. He writes: “As we have seen, in
each case the surface structure is strictly underdetermined from the information in images alone, and the
secret of formulating the processes accurately lies in discovering precisely what additional information
can safely be assumed about the world that provides powerful enough constrains for the process to run.”
(Marr 1982, p. 265, italics added).
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pictures on the walls, or various shaped blocks put on a surface). Indeed, if the
technical desciption did not rest on an ordinary description of these scense, it would
not be possible to apply the technical description to these scenes, nor to determine
whether, or to what extent, or for what purpose, the technical description is an
adequate or relevant description of – precisely – these scenes.

However, this dependency of a technical description of the stimulus situation on
an ordinary everyday description of it, is a condition which applies in general for the
implementation and test of any account or theory of the processes of perception –
just as, cf. the arguments in previous sections, it applies for any extraction of the
laws of sensorimotor contingencies. If so, the Cartesian assumption that “material
physical reality” and “perception of reality” are independently determinable, on
which rests not only Gibson’s, Marr’s and O’Regan’s and Noë’s theories, but all
general causal or functional theory of perception – simply does not hold. And
because it does not hold, such theories will inevitably be circular.

Epistemological consequences for theories of perception

The circularity encountered is not surprising; indeed, as will now be argued, it seems
to be the inevitable consequence of mutually conflicting assumptions of Cartesian
dualism. Thus, on the one hand, this dualism assumes the possibility of a polar
division of reality into two fundamentally separate “realms,” i.e. the realm of Mind
and the realm of Matter, that is, a division which, in order to be epistemologically
well defined, requires the assumption that we may talk consistently and truly about
both Mind and Matter. And, on the other, it assumes that Mind and Matter are
independently determinable realms, in the sense that the content of each realm may
be talked about and characterised independently of referring to the content of the
other. That these assumptions are conflicting becomes clear when we consider the
impossibility of talking consistently and truly about what exists in material reality
independently of assuming that material reality exists as something we may
perceive, have knowledge of, and about which we may put forward propositions
which are true – or false – and, hence, without referring to our perception, cognition,
and description of it.11 Consider, conversely, the impossibility of assuming that we
can talk consistently and truly about our perception, cognition and descriptions of
things in reality, independently of referring to reality and these things; i.e. the
impossibility of talking about what we cognise and perceive, (i.e. a perception of,
say, the cup on the table) without at the same time referring to that which we cognise
and describe (i.e. the actual cup on the table).

This granted, rather than assuming that Mind and Matter belong to fundamentally
separate “realms,” the content of each of which may be determined independently of
referring to the content of the other, it would seem that the very possibility of
describing and characterizing both Mind and Matter consistently and truly,
presupposes the assumption of an interdependency or a necessary relation between
Mind and Matter, i.e. between our perception, cognition and description of material

11 i.e. in the sense, without referring to or indeed without identifying objects in the world as those things,
which we may perceive or cognise “out there” at particular places, having these and those perceptible and
cognisable features.
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reality, and the material reality which exists independently of our perception,
cognition and description of it. Indeed, for the sake of epistemological consistency
we shall have to presuppose in every discussion concerning both what exists in
material reality and our perception, cognition and description of it that we do indeed
have knowledge of, may perceive, and that we have a language in which we may put
forward propositions about reality which are true. This, as far as I can see, must be
taken for granted and be the point of departure for all our further investigations into
both reality and our perception, cognition and description of it – be it in ordinary
everyday or in scientific situations.12

Without taking for granted this presupposition, we would quite simply not know
what we were talking about when we talk about physical, material reality and things
in reality, let alone about our perception and cognition of reality and things in reality,
which may be true or false, veridical or non-veridical. Indeed, neither our notions of
‘reality,’ ‘physical things’ or ‘facts in reality,’ nor of ‘perceptions of things in
reality,’ and even less notions such as ‘true’ or ‘veridical,’ could have any well
defined meaning without this presupposition – nor could any discussion and problem
concerning the relation between our perception and cognition of reality and reality
itself be well defined.

In what follows I shall attempt to clarify the consequences of the arguments made
for the possibility of empirical psychological theories of explaining in natural
physical terms, how the content of perception comes about.

As a start, the assumption of an interdependency or necessary relation between
cognition, perception and reality notwithstanding, we shall have to assume that we
can distinguish between, on the one hand, a perception of a thing or having
knowledge of a thing and, on the other, the thing in reality being perceived or
cognised. (Indeed we can: a perceptual experience or cognition of a bread roll is not
a bread roll, nor is a bread roll a perceptual experience or cognition of a bread roll.)
Furthermore, we shall have to assume that things in physical, material reality exist
independently of our perception, cognition and description of them. To assume
otherwise would be to committing the fallacy of Subjective Idealism of identifying
“to describe” and “to perceive” with “to exist.”13 Indeed, it would seem just as
obvious to assume that things in reality that we may perceive, cognise and describe
and on which we may carry out physical acts, are different from and exist just as
independently of our conscious experiences, perceptions, descriptions and those acts,

12 Elsewhere (Praetorius 2000), I argued that this is an assumption which must be taken for granted as a
matter of principle. Thus, it is not difficult to show that it applies to this principle, as it does to principles
and axioms within logic and mathematics, that any attempt to explain, prove or justify this principle – as
indeed would be any attempts to deny or doubt it – would have to presuppose the principle, and hence
would be either circular or contradictory. For thorough arguments to this effect, I refer the reader to
Praetorius (2000).
13 Furthermore, it is precisely if we maintain that perceiving things in the world amounts to merely having
mental representations or percepts of them that a distinction is not possible between perceiving a thing and
the actual thing being perceived, and hence that it is not possible to distinguish between a perception or
representation of a thing and the thing. Nor would we be able to determine whether any particular
perceptual experience of the world concerns or represents, indeed is true or false, veridical or non-veridical
of the world “out there.” For, obviously, so to determine would require that we knew of that of which our
perception is a representation, and hence would require that we do (also) have perceptual access to the
independently existing world itself.
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as our bodies and sense organs exist independently of the things we perceive and on
which we may carry out physical acts. So, although perceptions, knowledge and
descriptions of reality do not exist without or independently of observers finding
themselves in concrete situations in reality, we shall also have to assume that things
in reality exist independently of perception, knowledge and description of them.
That is, we shall have to assume that a crucial asymmetry exists as well in the
relation between perception, knowledge, language and reality.

Perhaps because of this ontological asymmetry and, furthermore, the fact that
perception causally depends on the existence of things in the world which may be
perceived, it has been so obvious for perception psychologists to think that visual
perception of the world could be explained empirically in terms of a causal process
between the independently existing world and the visual system of the perceiver.
However, importantly, the assumption of the inter-dependence between perception
and description of reality and reality itself implies that we cannot have any well
defined notions by which to characterise the content of perception, without referring
to well defined notions of reality and things or facts of reality. Indeed, we cannot
characterise the content of perception without referring to a whole series of other
concepts, things and properties, which concern both the perceptual content and the
reality that this content is about – i.e. on the one hand, concepts such as ‘to
perceive,’ ‘represent,’ ‘intentionality,’ ‘true,’ ‘veridical’ and, on the other, ‘reality’
and ‘things’ or ‘facts’ of ‘reality.’ If so, it would seem that a logical relation14 exists
between the notions and concepts we use to characterize, on the one hand, our
perception of reality and, on the other, reality, i.e. in the sense that none of these
notions has well defined meanings independently of reference to the others, nor
therefore may any of these concepts be deduced from or explained in terms of the
others. Neither, for the same reason, will it be possible to reduce that to which any of
these notions refer, to that which any of the others refer – and thus to explain Mind
in terms of Matter.

Thus, because of the logical relation between the concepts used to characterise
perception, cognition and reality – and despite being causally dependent on things in
reality – any general attempts to account for, as well as any particular empirical
investigation set up to explain the fact of the representational and referential content
of consciousness (whether causally physically or functionally), will inevitably be
circular – as amply demonstrated in the cases of Gibson’s, Marr’s and O’Regan’s
and Noë’s theories of perception.

This, of course, is not to deny that cognition and perception of the outside world
both involve and rely on all sorts of causal physical and functional processes taking
place between the outside world, our sense organs and further on in the brain, nor
that such processes may be investigated and accounted for. But however detailed
those accounts may be, they cannot in a non-circular way – i.e. due to the logical
relation between the concepts used to account for consciousness and cognition of
reality and reality itself – explain the fact of the representational content of our
cognition and perception, even less explain the intentional directedness or “about-
ness” which characterises our perceptual experiences.

14 The terms “logical” and “logical relation” are used here in the same way as Ryle did in his analysis of
what he called the “logical geography” of propositions and concepts about the mind (Ryle 1949).
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