Commentary/O’Regan & Noë: A sensorimotor account of vision and visual consciousness
curred when the bystander retained its location throughout the
fixation-saccade-fixation cycle. This rules out an explanation in
terms of priming at the level of stored object representations in a
long-term object lexicon and firmly places the effect at the level
of an on-line representation of the current visual stimulus.
In view of the above, we want to claim that studies of transsaccadic perception have revealed the presence of an internal rendition of visual aspects of the currently viewed scene. Research on
the contents of this representation is still expanding (De Graef &
Verfaillie 2001b) but its very existence raises an important question for O&N’s sensorimotor account of vision: What is the functional role of this representation in our sensorimotor interaction
with the outside world? Perhaps the answer lies in the fact that,
by definition, sensorimotor interaction is limited to whatever
scene aspect is the topic of transitive visual consciousness (sect.
6.2). Every other scene aspect might as well not be there. Hence,
to efficiently apply the right subset of sensorimotor procedures to
the outside world to recognize an object (e.g., benefit from a
transsaccadic preview), or locate a new visual attribute or explore
a new location (i.e., steer attention shifts), some representation is
required of where which procedures are most likely to be successful and where we should no longer look.
In conclusion, to not only explain visual consciousness but to
also work as an account of vision, the sensorimotor framework
should incorporate a more detailed treatment of the on-line visual
representations that characterize the transsaccadic cycle. In the
absence of this, we could be very happily driving our sensorimotor Porsche in circles or fill it with the wrong type of fuel, neither
of which would get us very far.
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Abstract: The authors show that some long-standing confusions and problems can be avoided by thinking of perception in terms of sensorimotor
contingencies, a close kin to my heterophenomenological approach (Dennett 1991). However, their claim that subjects do not have any commitments about the resolution of their visual fields is belied by the surprise
routinely expressed by subjects when this is demonstrated to them.

Many tributaries lead into the view of “sensorimotor contingencies” that O’Regan & Noë (O&N) urge on us, as they are at pains
to acknowledge. I particularly applaud their citation of Donald M.
MacKay (1962; 1967; 1973) and Gilbert Ryle (1949/1990), two
thinkers who were ahead of their time, but did manage to inspire
some of the other contributors, myself very much included. It is
somewhat surprising that this sensible view, which in its outlines
is over half a century old, has not long since been acknowledged
to be the mainstream position. But as O&N show, there are powerful misleaders that have prevented it from being more widely
accepted. What is especially valuable in O&N’s discussion is that
they don’t just refute the objections: they diagnose their allure in
detail, which is the key (one hopes) to preventing another generation of theorists from falling into these traps.
The value added in their detailed presentation of what it means
to recast perceptual processes into terms of sensorimotor contingencies, and in their acute discussions of the problems that beset
“qualia” objections, “explanatory gap” objections, and the so-called
“hard problem,” takes us well beyond my own views, which are, as
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they say, “very similar.” Do they also correct an error of mine? I
don’t think so. They claim (in sect. 7.3) that their method differs
from my heterophenomenology in offering a better account of
subjects’ beliefs about their own experience.
But is it really true that normal perceivers think of their visual fields this
way [as in sharp detail and uniform focus from the center out to the periphery]? Do normal perceivers really make this error? We think not.
. . . normal perceivers do not have ideological commitments concerning the resolution of the visual field. Rather, they take the world to be
sold, dense, detailed and present and they take themselves to be embedded in and thus to have access to the world.

Then why do normal perceivers express such surprise when
their attention is drawn to facts about the low resolution (and loss
of color vision, etc.) of their visual peripheries? Surprise is a wonderful, dependent variable, and should be used more often in experiments; it is easy to measure and is a telling betrayal of the subject’s having expected something else. These expectations are,
indeed, an overshooting of the proper expectations of a normally
embedded perceiver-agent; people shouldn’t have these expectations, but they do. People are shocked, incredulous, dismayed;
they often laugh and shriek when I demonstrate the effects to
them for the first time. These behavioral responses are themselves
data in good standing, and in need of an explanation. They are also,
of course, highly reliable signs of their “ideological commitments”
– the very commitments that elsewhere in their article the authors
correctly cite as culprits that help explain resistance to their view.
They themselves point out several times that the various effects
their view predicts are surprising. Surprise is only possible when
it upsets belief. I think O&N need not try so hard to differ with
me. If they don’t like the awkward term, “heterophenomenology,”
they needn’t use it, but we are on the same team, and they are doing, well, what I think we should do when we study consciousness
empirically.
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Abstract: Two visual phenomena are described in which oculomotor activity (saccades) changes our conscious perception: (1) some geometrical
visual illusions disappear when saccades are suppressed, and (2) misperceptions occur in an antisaccade task with attentional precues. The first
phenomenon shows that what we consciously perceive depends on how we
look. The second phenomena indicates that a saccade itself may remain
unconscious together with the accompanying changes of the retinal image.

The theory of sensorimotor contingency proposed by O’Regan &
Noë (O&N) poses some specific questions in relation to experimental observations. I will discuss here cases of visual illusions in
which our conscious perception definitely does not correspond to
the physical reality. The critical point is that there are illusions
which depend on the way we look at the material that is misperceived: our conscious perception may be right or wrong depending on whether or not the only available sensorimotor actions (saccades and/or attention shifts) are used.
Misperceptions can occur in terms of what we perceive or in
terms of where we see a stimulus. Correspondingly, two perceptual phenomena are considered: (1) Some geometrical visual illusions disappear when we look at them the unnatural way (by fixation), instead of the natural way (by saccades). Here, the motor
part of vision (the eye movements) create the illusion: what we see
consciously depends on how we look (Fischer et al. 2001a). (2)
Under certain visual conditions with precued attention, unwanted

Commentary/O’Regan & Noë: A sensorimotor account of vision and visual consciousness
curred when the bystander retained its location throughout the
fixation-saccade-fixation cycle. This rules out an explanation in
terms of priming at the level of stored object representations in a
long-term object lexicon and firmly places the effect at the level
of an on-line representation of the current visual stimulus.
In view of the above, we want to claim that studies of transsaccadic perception have revealed the presence of an internal rendition of visual aspects of the currently viewed scene. Research on
the contents of this representation is still expanding (De Graef &
Verfaillie 2001b) but its very existence raises an important question for O&N’s sensorimotor account of vision: What is the functional role of this representation in our sensorimotor interaction
with the outside world? Perhaps the answer lies in the fact that,
by definition, sensorimotor interaction is limited to whatever
scene aspect is the topic of transitive visual consciousness (sect.
6.2). Every other scene aspect might as well not be there. Hence,
to efficiently apply the right subset of sensorimotor procedures to
the outside world to recognize an object (e.g., benefit from a
transsaccadic preview), or locate a new visual attribute or explore
a new location (i.e., steer attention shifts), some representation is
required of where which procedures are most likely to be successful and where we should no longer look.
In conclusion, to not only explain visual consciousness but to
also work as an account of vision, the sensorimotor framework
should incorporate a more detailed treatment of the on-line visual
representations that characterize the transsaccadic cycle. In the
absence of this, we could be very happily driving our sensorimotor Porsche in circles or fill it with the wrong type of fuel, neither
of which would get us very far.
ACKNOWLEDGMENTS
This work was supported by Concerted Research Effort Convention GOA
98/01 of the Research Fund K.U. Leuven, the Belgian Programme on Interuniversity Poles of Attraction Contract P4/19, and the Fund for Scientific Research of Flanders.

Surprise, surprise
Daniel C. Dennett
Center for Cognitive Studies, Tufts University, Medford, MA 02155.
ddennett@tufts.edu
ase.tufts.edu/cogstud/

Abstract: The authors show that some long-standing confusions and problems can be avoided by thinking of perception in terms of sensorimotor
contingencies, a close kin to my heterophenomenological approach (Dennett 1991). However, their claim that subjects do not have any commitments about the resolution of their visual fields is belied by the surprise
routinely expressed by subjects when this is demonstrated to them.

Many tributaries lead into the view of “sensorimotor contingencies” that O’Regan & Noë (O&N) urge on us, as they are at pains
to acknowledge. I particularly applaud their citation of Donald M.
MacKay (1962; 1967; 1973) and Gilbert Ryle (1949/1990), two
thinkers who were ahead of their time, but did manage to inspire
some of the other contributors, myself very much included. It is
somewhat surprising that this sensible view, which in its outlines
is over half a century old, has not long since been acknowledged
to be the mainstream position. But as O&N show, there are powerful misleaders that have prevented it from being more widely
accepted. What is especially valuable in O&N’s discussion is that
they don’t just refute the objections: they diagnose their allure in
detail, which is the key (one hopes) to preventing another generation of theorists from falling into these traps.
The value added in their detailed presentation of what it means
to recast perceptual processes into terms of sensorimotor contingencies, and in their acute discussions of the problems that beset
“qualia” objections, “explanatory gap” objections, and the so-called
“hard problem,” takes us well beyond my own views, which are, as

982

BEHAVIORAL AND BRAIN SCIENCES (2001) 24:5

they say, “very similar.” Do they also correct an error of mine? I
don’t think so. They claim (in sect. 7.3) that their method differs
from my heterophenomenology in offering a better account of
subjects’ beliefs about their own experience.
But is it really true that normal perceivers think of their visual fields this
way [as in sharp detail and uniform focus from the center out to the periphery]? Do normal perceivers really make this error? We think not.
. . . normal perceivers do not have ideological commitments concerning the resolution of the visual field. Rather, they take the world to be
sold, dense, detailed and present and they take themselves to be embedded in and thus to have access to the world.

Then why do normal perceivers express such surprise when
their attention is drawn to facts about the low resolution (and loss
of color vision, etc.) of their visual peripheries? Surprise is a wonderful, dependent variable, and should be used more often in experiments; it is easy to measure and is a telling betrayal of the subject’s having expected something else. These expectations are,
indeed, an overshooting of the proper expectations of a normally
embedded perceiver-agent; people shouldn’t have these expectations, but they do. People are shocked, incredulous, dismayed;
they often laugh and shriek when I demonstrate the effects to
them for the first time. These behavioral responses are themselves
data in good standing, and in need of an explanation. They are also,
of course, highly reliable signs of their “ideological commitments”
– the very commitments that elsewhere in their article the authors
correctly cite as culprits that help explain resistance to their view.
They themselves point out several times that the various effects
their view predicts are surprising. Surprise is only possible when
it upsets belief. I think O&N need not try so hard to differ with
me. If they don’t like the awkward term, “heterophenomenology,”
they needn’t use it, but we are on the same team, and they are doing, well, what I think we should do when we study consciousness
empirically.

Misperceptions dependent
on oculomotor activity
Burkhart Fischer
Brain Research Unit, Albert-Ludwigs-University, Freiburg, D-79104, Germany.
bfischer@uni-freiburg.de
http://www.brain.uni-freiburg.de/fischer/

Abstract: Two visual phenomena are described in which oculomotor activity (saccades) changes our conscious perception: (1) some geometrical
visual illusions disappear when saccades are suppressed, and (2) misperceptions occur in an antisaccade task with attentional precues. The first
phenomenon shows that what we consciously perceive depends on how we
look. The second phenomena indicates that a saccade itself may remain
unconscious together with the accompanying changes of the retinal image.

The theory of sensorimotor contingency proposed by O’Regan &
Noë (O&N) poses some specific questions in relation to experimental observations. I will discuss here cases of visual illusions in
which our conscious perception definitely does not correspond to
the physical reality. The critical point is that there are illusions
which depend on the way we look at the material that is misperceived: our conscious perception may be right or wrong depending on whether or not the only available sensorimotor actions (saccades and/or attention shifts) are used.
Misperceptions can occur in terms of what we perceive or in
terms of where we see a stimulus. Correspondingly, two perceptual phenomena are considered: (1) Some geometrical visual illusions disappear when we look at them the unnatural way (by fixation), instead of the natural way (by saccades). Here, the motor
part of vision (the eye movements) create the illusion: what we see
consciously depends on how we look (Fischer et al. 2001a). (2)
Under certain visual conditions with precued attention, unwanted

