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CHAPTER 1 T e A T

Perception, action,
and consciousness

N. Gangopadhyay, M. Madary, and F. Spicer

1.1. Introduction

In the last couple of decades the cognitive sciences and the philosophy of mind have witnessed
growing challenges to a basic assumption about the nature of mind and cognitive states. A grounding
premise of early cognitive science was the hypothesis that perception arises by the experiencing
subject acting as a passive recipient of sensory stimuli. Acceptance of this assumption conferred to
the subject of experience a considerably passive role in the generation of experiential states. It was
deemed possible to study cognition and perception by abstracting away from the details of the
embodiment and situatedness of the experiencing subject. David Marr’s (1982) theory of vision is
an extremely influential example of such an approach and became the meta-theory for classical
information-processing theories of perception and cognition (Kosslyn and Maljkovic, 1990, Palmer,
1999). However, there have always been a few dissenting voices pointing out the limitations of
a conception of experience as the output of a purely abstract computational level of description (e.g.
Gibson, 1966, 1979; Turvey et al., 1981, Varela et al., 1991) but it is only recently that there has
emerged an identifiable research paradigm which takes the ideas of embodiment and situatedness as
fundamental to understanding the nature of cognition and consciousness.!

Perceptual experience, in particular, presents one of the cognitive domains where the new paradigm

has found its greatest support (Hurley, 2001). The new paradigm encourages a radical rethinking of
the nature of perceptual states and the subject of experience. However, even among theories which

agree that perception nontrivially involves an embodied and situated subject there are major disa-
greements regarding the exact nature of perceptual experience. It is a fact that the embodied perceiver
1s situated in a relation of dynamic sensorimotor engagement with her environment. However, how
far do sensorimotor dynamics enter the content of perceptual experience? Is it possible to acknowl-
edge dynamic sensorimotor interaction as a major causal factor in perceptual experience while at the
same time viewing perception and action as two distinct domains of our cognitive life?

The chapters in this volume discuss the relation between perception and action from a variety of
interdisciplinary perspectives ranging from theoretical discussion of concepts to reporting original
empirical data from recent studies. Along with presenting diverse ways of relating perception
and action, the contributions in this volume take a range of positions with respect to the view that
perception is an achievement by an agent acting in a complex environment. Another related issue is

' For a review of the development of the embodied and situated cognition approaches see Anderson (2003) and
Gallagher (in press).
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visual stream subserves ‘descriptive vision’, which is imagistic characterizations of objects allowing
storage and recall, and the other type of visual stream underlies ‘motion-guiding vision’, which is
visual information enabling fine motor control for visuo-motor tasks.

Theories of visual perception adhering to a dual-visual systems model vary on finer details, espe-
cially concerning how the two visual streams interact, and we shall bring out some of their differ-
ences in the course of this introduction. However, they are united in their claim that the boundaries
between perception and action are rather tight. On the one hand, perceptual awareness proceeds via
a type of processing of visual information that does not require coding in terms of the perceiver’s
ability to act, and on the other hand conscious visual experience does not enter the control of visuo-
motor actions; a significant amount of our goal-directed engagement with the world can proceed
independently of conscious awareness.

Challenging the rigid boundaries between perception and action are theories which champion the
idea of perceptual experience as an achievement by an active perceiver. According to this school of
thought, perception and action are interdependent processes and being a perceiver is, at some level
of description, inseparable from being an agent. This group of theories presents an emerging research
paradigm which we shall call ‘action-oriented’ approaches to perception. The most discussed and
elaborately defended action-oriented approach in recent philosophy of mind and cognitive science is
the sensorimotor theory of perception (O’Regan and Noég, 2001; Noé, 2004; Hurley, 2008). The
theory has been described under a variety of names such as the sensorimotor theory of visual
consciousness (O’Regan and Noé, 2001), enactivism (Noé&, 2004), and actionism (Noé, this volume).
Hurley (1998) presents one of the pioneering accounts of an action-oriented theory of perception in
contemporary philosophy of mind and cognitive science. In her bid to unify perceptual awareness
(and consciousness in general) and action Hurley (1998) writes,

The idea of having a perspective or point of view is part of our concept of what it is to be conscious. Unity is
a basic feature of the perspectival aspect of consciousness. But so is agency. At the personal level, having a
perspective means that what you experience and perceive depends systematically on what you do, as well as

VICe versa.
(Hurley, 1998: 86)

Adopting a somewhat similar approach,’ the sensorimotor theory of O’Regan and Noé (2001)
and Noé (2004) defends an action-oriented theory of perceptual awareness by maintaining that
perceptual content is a function of the implicit sensorimotor knowledge exercised by an active
perceiver by way of exploring the environment. The action-oriented theories include neuroscientific
accounts which argue against the dual-visual systems view by claiming that the functional dissocia-
tion between vision for perception and vision for action is not one that easily allows strict anatomical
mapping onto specific brain regions (Rossetti et al., this volume, Vallar and Mancini, this volume).
However, there is considerable difference of opinion among the action-oriented approaches regard-
ing the role of action in perception and indeed regarding how we are to understand the notion
of action in the first place. Section 1.2 addresses this issue focussing on the internal debates between
the action-oriented approaches represented in this volume and between the action-oriented
approaches and theories supporting a dual-visual systems view. Section 1.3 discusses the debate
centring on the empirical evidence for the functional dichotomy between perception and action.
Section 1.4 focuses on the various theories and issues regarding the content of perceptual experience
and Section 1.5 brings together the competing views on the interaction between perception and

action.

 For importance differences between Hurley’s (1998, 2008) account of the relation between perception
and action and that defended by O’Regan and Noé, (2001) and (Noé& 2004) see Gangopadhyay and Kiverstein
(2009). | ' 5 C siggazd e ~ ; |
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basis of the dual-visual systems hypothesis (Milner and Goodale, this volume). Rossetti et al., contend
that a careful examination of cases of optic ataxia reveals that not all aspects of visuo-motor behav-
iour are controlled by the dorsal stream but share common processing areas with perception.
Perception and action do not belong to water-tight cognitive domains as they share common process-
Ing areas, such as the areas between the ventral and the dorsal streams, and thereby enable visuo-
motor behaviour by their ongoing dynamics. Therefore, a tight coupling between perception and
action 1s justifiable on the basis of the sensorimotor (and neural) dynamics underlying the execution
of certain visuo-motor actions or real-time movements. A similar line of thought is expressed by
Vallar and Mancini (this volume) in their study of the neurofunctional streams underlying the
neglect syndrome. Establishing action-oriented views of perception by referring to visuo-motor
behaviour is an avenue explored by a considerable amount of literature in the field. Although only
some of the action-oriented approaches in this volume make a brief reference to it, analysing the
nature of the specific types of sensorimotor behaviour which are executed as part of the process of
seeing, for example saccadic eye movements, also offers promising ways of linking perception and
action.” This is not to say that there must be an isomorphism between perceptual content and token
movements. Instead, the evidence indicates that ongoing sensorimotor dynamics impose a real-time
constraint on perceptual content.

Noé (this volume) offers a taxonomy of four distinct ways of relating perception and action. These
are: (1) actionism, which claims that exercise of implicit sensorimotor knowledge constitutes percep-
tual content, (2) ‘the movement view’, which states that actual motor movement is necessary
for perceptual experience, (3) ‘seeing is for acting’, which proposes that the role of perceptual aware-
ness 1is to subserve action, (4) the dual-visual systems view, which maintains that perception and
action are two autonomous domains. An analysis of these different ways of relating perception
and action reveals that ‘action’ is used in at least the following different senses by various theories.
First, according to the sensorimotor view, ‘action’ stands for the exercise of implicit sensorimotor
knowledge which may, but does not necessarily, include reference to the actual ongoing sensorimo-
tor behaviour. This view maintains that it is possible to link perception and action without falling
back on the real-time sensorimotor behaviour of the perceiver. Second, ‘action’ in what Noé dubs
the ‘movement view’ can be spelt out as including real-time sensorimotor behaviour. In this view it
is not only the perceiver’s possession of implicit sensorimotor knowledge but also her exercise of
that knowledge in the form of engaging in real-time sensorimotor behaviour which yields the senso-
rimotor dynamics necessary for coupling perception and action. In this view the nature of perceptual
experience remains unexplained without reference to actual motor movements. Third, in the ‘seeing
is for acting’ view ‘action’ stands for everyday motor behaviour as discussed, for example, by Gibson
(1966, 1979). This view maintains that the content of perceptual experience is made up of the
perception of potential movements with regard to the object. This view has close affinities with
the sensorimotor theory of perception in highlighting the role of sensorimotor knowledge in percep-
tual content. However, the sensorimotor theorists do not claim that the only purpose of perceptual
experience is the guidance of motor movements. Finally, in the dual-visual systems view, ‘action’
refers to at least three distinct elements in motor behaviour, namely, planning the motor movement
in accordance with the goal to be achieved, programming the required parameters for executing the
movement, and the online control of the movement (Milner and Goodale, this volume). The dual-
visual systems theorists argue that the role of conscious perception is limited only to the first (the
planning stage) of these three elements in action or motor movement. In this view, conscious
perceptual experience and action come together in planning motor movements but conscious percep-
tion and action part ways in the later stages of programming and online control of motor

behaviour.

* See Findlay and Gilchrist (2003) for one of the most influential accounts of how motor movements ca
constitute perception. | | .
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offer thenr. own exp!anation of how the two distinct domains of perception and action interact in
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(this volume) contend that what really guides visuo-motor action in everyday life is not necessarily
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mutually encapsulated domains. The following section takes up the debate between action-oriented

approaches and dual-systems views on the issue of empirical evidence for the functional dichotomy
between perception and action.

1.3. Debates on empirical evidence for the functional
dichotomy between perception and action

The dual-systems view of vision for action and vision for perception is based on the anatomically
distinct cortical pathways of visual processing, namely, the dorsal and the ventral stream. From this
anatomical fact Milner and Goodale (1995, Goodale and Milner, 1992) develop their model of the
functional dichotomy between perception and action deriving support from two main sources. First
they claim to find a double-dissociation between the conditions exhibited by D.F., the visual form
agnosic patient and the conditions observed in cases of optic ataxia. The second source of evidence
comes from studies which indicate that certain visual illusions (e.g. Aglioti et al., 1995), deceive
conscious perception but not visually guided grasping.

Milner and Goodale propose that there is significant evidence for establishing a double-dissociation
between visual form agnosia and optic ataxia, the former arising due to impairment in the ventral
processing stream and the latter due to impairments in the dorsal processing stream. What does a
double-dissociation signify? Double-dissociation is a tool often employed by cognitive neuroscien-
tists to demonstrate that specific structures or systems are responsible for specific functions.
Identifying specific brain systems as solely responsible for specific functions by the method of
double-dissociation has been criticized (Passingham et al., 2002; Pisella et al., 2006) but is nonethe-
less widely used as a method of localizing cognitive functions to specific brain structures. The
aim of the present discussion is not to assess the methodological merit of double-dissociation in
attributing cognitive functions to brain systems but mainly to raise two issues. First, has a double-
dissociation actually been established between the conditions observed in visual agnosic patients
and those found in optic ataxic ones? Second, what are the implications of the debate surrounding
the evidence of double-dissociation between visual agnosia and optic ataxia on the relation between
perception and action?

Milner and Goodale’s (1995) hypothesis regarding the functional dichotomy between perception
and action was based on a series of studies conducted on the visual form agnosic patient D.F. who
showed a striking contrast in her performance in visuo-motor tasks and in perceptual judgement
tasks involving the same stimuli. For example, D.F. can accurately carry out the visuo-motor task of
passing her hand or a hand-held plaque through a slot in a disc which is placed at different orienta-
tions in front of her but she is unable to report (including manual report) the orientation of the
slot. Milner and Goodale (1995) argue that the remarkable disparity in D.E.’s performance in visuo-
motor and perceptual judgement tasks is evidence for the functional dichotomy between perception
and action subserved by anatomically distinct cortical pathways. To further establish the hypothesis
of functional dichotomy between perception and action, Milner and Goodale (this volume) claim
that a double-dissociation is clearly observed between visual form agnosia and optic ataxia in the
context of demonstrating the effect of delay introduced between presentation of stimuli and a
pointing response. The task assesses spatial processing in peripheral vision in both visual agnosic
patient D.F. and optic ataxic patient A.T. With the introduction of the delay D.F.’s performance
deteriorated while that of A.T. improved. Milner and Goodale argue that the results indicate that
with the introduction of the delay there is demand on D.F.’s impaired ventral processing which leads
to the corresponding drop in performance accuracy. Similarly, the delay engages A.T.’s intact ventral
processing thereby improving performance. On the other hand, without the delay D.F. successfully
completes the task by relying on her unimpaired dorsal processing whereas A.T.’s performance is
poor because of her impaired dorsal processing. Moreover, Milner and Goodale maintain that double-
dissociation is also reported in central vision between patients with optic ataxia and visual agnosic
patient D.F. when they were tested for grasping accuracy and perceiving the dimension of the objects.
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Milner and Goodale (this volume) discuss the puzzle raised by Schenk’s studies and reply
that the studies do not test what they have in mind while discussing vision for action. The tasks in which
D.F. performs poorly are not motor tasks in any sense but are simply a form of reporting a perceptual
judgement. Given that she has impaired ventral processing it is not surprising that she performs below
average on a variety of perceptual judgment reporting tasks. Jacob and de Vignemont
(this volume) provide a detailed theoretical justification for the line of response offered by Milner and
Goodale arguing that the tasks in which D.F.’s impairment is revealed in Schenk’s studies do not probe
visuo-motor processing but her ability to report perceptual judgment. However, if D.F. manages to
perform well in egocentric perceptual tasks, how far is it reasonable to conclude that perceptual experi-
ence is subserved by processing in the ventral stream? Speculations of such nature fuel the further debate
of whether or not processing for action seeps into conscious awareness to make a considerable difference
in the quality of our perceptual experience. This point will be further discussed in the following section.

The second source of evidence in favour of a functional dichotomy between perception and action
comes from studies demonstrating that visuo-motor processing is significantly immune to visual
illusions which deceive conscious experience (Aglioti et al., 1995). However, controversy surrounds
the issue of absolute and consistent immunity of visuo-motor processing to illusions which affect
perceptual awareness. Melmoth et al. (this volume) present an original study examining the effect of
the Poggendorf illusion on both perceptual experience and the visuo-motor response of pointing.
Their study reveals that the visuo-motor response is significantly affected by the illusory stimuli
which also affect perceptual judgement. Milner and Goodale (this volume) discuss the possible
reasons for visuo-motor actions being occasionally affected by illusory stimuli. They argue that the
role of the dorsal stream in visuo-motor tasks is best revealed only under very specialized conditions.
One such condition would be highly practiced skilful actions directed at targets that are directly
visible and do not require drawing from memory or perceptual representations encoded by the
ventral stream. However, this seems to narrow down the highly specialized role of dorsal stream in
action to a rather small repertoire of visuo-motor behaviour. How far does such limited role of
dorsal stream processing in action support the broad functional dichotomy between perception and
action? Rossetti et al. (this volume) offer an alternative explanation of why certain cases of visuo-
motor behaviour are immune to visual illusions. Optic ataxic patient I.G., studied by Rossetti et al.,
exhibits patterns of response similar to controls in visuo-motor tasks with illusory stimuli. The
authors infer that I.G.’s performance points towards the possibility of visuo-motor behaviour being
controlled by systems other than the dorsal stream, for example, by the inferior parietal lobule. Vallar
and Mancini (this volume) draw parallels from their study of the neglect syndrome to support the
claim that visuo-motor behaviours can be planned and executed independently of the dorsal stream
and possibly via the route suggested by Rossetti et al.

The debates surrounding the issue of strong empirical evidence in favour of a strict functional
dichotomy between vision for perception and vision for action brings to the fore further and deeper
issues. First, it becomes clear that—far from being a homogenous phenomenon—action covers a wide
range of visuo-motor behaviours. In addition, it is debatable whether action, as a whole, is fully control-
led by the dorsal stream or whether explaining some actions necessarily implies blurring the dichot-
omy between perception and action. Second, the complexity of the nature of visuo-motor responses as
well as that of perceptual judgements may necessitate a more complex model than that proposed by
the dual-visual systems account. In the following section we shall look at the nature and content of
perceptual experience to discuss its degree of immunity from processing which subserves action.

1.4. The content of perceptual experience

The empirical literature on the dual-visual systems pays considerable attention to the nature of
visuo-motor actions. They are understood as the product of automatic processing by the largely
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The issue is as follows: given the similarity of the retinal image how does the perceiver distinguish
between an actually present and a depicted object? Matthen introduces the distinction between
‘descriptive vision’ and ‘motion-guiding vision’ to provide an account of the feeling of presence
accompanying the perception of real objects. Descriptive vision enables the perceiver to characterize,
store and recall objects whereas motion-guiding vision is deployed in the precise control of motor
movements. Descriptive vision corresponds to Milner and Goodale’s (1995, this volume) concept of
vision for perception and motion-guiding vision resembles vision for action. Matthen contends
that visual consciousness is largely a matter of descriptive vision whereas motion-guiding vision
may never enter consciousness due to its being totally or almost automatic. Importantly, though,
motion-guiding vision is what secures the feeling of presence accompanying our normal scene
vision and the perception of real, rather than depicted, objects. Only real objects engage the perceiv-
er’s motion-guiding vision by presenting the possibilities of interaction with the object. Thus
although descriptive vision is the key element in visual consciousness, motion-guiding vision
is responsible for the cognitive feeling which plays the decisive role in grasping the nature of
the perceptual object. In Matthen’s view, the content of perceptual experience is constituted by

descriptive vision, but the nature of the cognitive feeling of the perceptual state is fixed by the possi-

bilities of interaction with the object. Matthen’s account offers a way in which an indirect relation-

ship between perception and action is established by analysing the phenomenological characteristics

of a perceptual state. The content of perception is not based on action, but the distinct “feel” accom-

panying a perceptual state is decided by the possibilities of interaction offered by the perceptual

object.

Clark (this volume) discusses some recent challenges to the dual-visual systems views and
the implications these might have on the claim that the content of visual experience is exclusively
determined by the operations of the ventral stream. The first of these challenges comes
from the studies by Schenk (2006) which have been discussed in the preceding section. A second
source of worry is that a theoretical analysis of the nature of visual experience reveals that visual
experience may prove to be too heterogeneous to be attributed in its totality to particular
brain mechanisms or to be understood in all its nuances as enabled by any particular cognitive
process.

Consider, for instance, the phenomenological nature of the impairment observed in visual form
agnosia patient D.F. Milner and Goodale (1995, this volume) construe the impairment observed in
D.F. as a lack of phenomenal awareness of the shape of visual objects presented to her. However,
Wallhagen (2007) ofters an alternative conception of the impairment observed in D.F. He argues that
instead of lacking phenomenal awareness of shapes, D.F.’s impairment can coherently be described
as her failing to conceptualize and report these elements which are perceptually experienced by her.
Thus, rather than impaired visual experience, D.F. has impaired reporting of her perceptual experi-
ence. This interpretation comes at a price for the dual-visual systems model. It implies that the
ventral stream may no longer underlie all aspects of visual experience. If D.F. does have visual aware-
ness of shape in spite of her severely impaired ventral processing then it is considerably difficult to
rule out processing in other visual streams including the dorsal as playing a role in perceptual aware-
ness. The deeper problem underlying Wallhagen’s interpretation of D.F.’s impairment is how to
understand conscious experience in the first place. When are we justified in attributing conscious
experience to a perceiver? Clark (this volume) offers an answer by appealing to the notion of action
while at the same time suggesting a defence of the basic functional dichotomy between dorsal and
ventral stream processing. He contends that in order for a perceiver to claim ownership over a
conscious experience the information delivered by it must be ‘poised for the control of rational
action’. He further suggests that ventral stream information qualifies as conscious experience by
satisfying this requirement. A considerable amount of dorsal stream processing, on the other hand,
yields information that is not available to the perceiver as a rational agent in the guidance of action
and consequently does not count as an element in conscious experience. Thus even if one abandons
the criterion of reportability for conscious experience all is not lost. However, Clark goes further to
propose that conscious experience itself need not be, and in fact most probably is not, a unitary
entity. The ‘Mere Motley’ model of conscious experience which presents consciousness as complex,
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Jacob and de Vignemont argue that Wallhagen’s conjecture at .best le.ads to a stalemate
f D.E.’s impairment. Wallhagen’s arguments raise serious doubts about
the lack of phenomenal awareness of shape in D.F. bl.lt they do not conclusively demonstrate its pres-
ence as a part of D.F.’s perceptual experience. Ascribing phenon}enal awareness of sl.aape. to D.F. may
require grounding her perceptual awareness of shape on the wsuo-m?tor processing in the dorsal
stream. However, Jacob and de Vignemont contend that mere processing by the dorsal stream may
ot suffice for the information to be a part of perceptual content. Visuo-motor processing by the
dorsal stream may not play an automatic role in enabling the perception of full blown visual features
of objects (such as their shapes) but rather compute features of objects that are immediately relevant
for the task at hand. Jacob and de Vignemont argue that experimental evidence strongly indicates that
D.F.’s success in visuo-motor tasks relies on her computing the width rather than the shape of objects.
For example, she performs at chance when presented with a square and a rectangle of equal width. So
does the processing by the dorsal stream enter into perceptual content? This would require the distinct
unbound features of an object relevant for visuo-motor tasks, as processed by the dorsal stream, to be
found in conscious experience and for the dorsal stream to have access to an iconic memory bulffer.
Jacob and de Vignemont’s treatment of perceptual content makes it highly unlikely for information
at the service of action to directly constitute perceptual experience. The point will be discussed in

detail in the following section on the interaction between the two visual systems. \
A.ction-oriented views of perception counteract claims regarding the nature of perceptual content
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systems as well as about the nature of the interaction between perception and action. Let us now

see how we can tackle the tricky issue of bringing together these two major components of our
cognitive life.

1.5. Bringing it all together: interaction between
perception and action

The goal of the conference on Perception, Action and Consciousness, which resulted in this volume,
was to encourage dialogue between what appeared to be two opposing schools of thought on the
nature of perception and cognition in general. Action-oriented approaches strongly defend percep-
tion as an achievement by an active perceiver whereas dual-visual systems theories are in favour of
maintaining a functional dichotomy between perception and action. However, it is a fact that in
normal everyday cognitive behaviour the two visual streams, the ventral and the dorsal, interact. In
the remaining part of the introduction we shall explore the issue of interaction between the two
visual streams and discuss whether or not an account of the interaction also leads to a resolution of
the debate between the two schools of thought.

One way in which the action-oriented approaches have sought to reconcile their approach with the
dual-visual systems views is by suggesting that in dual-visual system theories one must make use of
an action-oriented theory of perception in order to account for the interaction between the two
streams. Noé (this volume) offers a reconciliation of actionism with the existence of the dual-visual
systems by arguing that conscious perception influences visuo-motor behaviour not only in the
planning of the latter but in the general guidance of this behaviour as well. This claim finds support,
for example, in the case of optic ataxics who appear to perform normally in everyday activities. The
evidence of fine online adjustment to visuo-motor behaviour proceeding without the agent’s aware-
ness could be seen as a challenge to the idea of perception as an active engagement of the perceiver
with the environment. However, Noé argues that this evidence is not incompatible with action-
oriented theories: the role of the agent’s awareness can well be limited to fixing the target of action
without interfering with the low-level parameters of online adjustment of the visuo-motor behaviour.
What is crucial for securing an adequate account of the interaction between the two visual streams is
abandoning a ‘picture-theory’ of perception where perceptual awareness merely registers the visual
scene in an allocentric frame without encoding the possibilities of interaction with the perceived

objects.
Kiverstein (this volume) frames the issue of interaction between the two visual streams in terms of

the ‘communication problem’. How is it possible to establish communication between two systems
which, if the functional dichotomy proposed by dual-visual systems theories is correct, encode infor-
mation in different frames of reference? The solution proposed by Kiverstein’s sensorimotor theory
of consciousness is to conceive of the contents of perceptual experience as encoded in an egocentric
frame of reference. Crucially, this frame of reference represents the possibilities of entering into
sensorimotor engagement with an object as the object of both perception and action. While Kiverstein
resolves the communication problem between perception and action by proposing egocentric coding
for both, Schellenberg’s (this volume) capacity view argues that allocentric encoding for perceptual
awareness needs to be preserved if the theory 1s to explain the perception of intrinsic properties of
objects. A challenge for Schellenberg is that representing the possibilities of action in terms of
the perceiver’s spatial know-how involves egocentric encoding. Schellenberg’s view leads to the issue
of how appreciating different perspectives by way of apprehending the intrinsic properties of objects
allows for egocentric and allocentric encoding to fuse together. While Schellenberg leaves it an
open-empirical question, studies by Delevoye-Turrell et al. (this volume) provide an empirical
approach to solving the puzzle of combining different frames of reference in perception and action
by invoking the role of motor-imagery in perceptual judgements. Delevoye-Turrell et al., argue that
spatial know-how is not a uni-modal cognitive ability but that spatial know-how requires fusing
perceptual information about the location of the object with action representations of possible
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According to Jacob and Jeannerod (2003), however, the output of processing by the ventral stream
does not interact with motor intentions. Thus perception and action remain distinct as cognitive
operations but this does not prevent the theory from accounting for aspects of our visuo-motor
behaviour of which we are aware. Instead of offering an account of a simple interaction between two
broadly characterized visual systems, Jacob and Jeannerod (2003) and Jacob and de Vignemont (this
volume) aim to explain the peculiarities of visual perception and visuo-motor behaviour by postulat-
ing a complex hierarchy for each of two distinct types of processing. These two types of processing
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action, neuroscientific accounts which have attempted to explain the interaction between the two

visual systems often argue that preserving a strict functional dichotomy may well be impossible.
Consider, for example, Gallese’s use of evidence from lesion studies and single neuron studies for

establishing a case in favour of multiple pathways subserving perception and action (Gallese, 2007).
These multiple pathways make at least certain categories of visual perception, for example, spatial
perception and perception of action, reliant on processing for action. In place of a broad dichotomy
between the ventral and the dorsal visual streams, Gallese defends the view that visual processing is
in fact conducted along three streams, the ventral stream, the ventro-dorsal stream, and the dorso-
dorsal stream. The ventro-dorsal stream, which involves projections from the inferior parietal lobe
to the pre-frontal and pre-motor areas, serves as the main interaction zone for the ventral and dorsal
streams where the coupling between perception and action is seen in one of its most robust forms.
Similarly, from their claims of incomplete dissociation between perception and action Rossetti
etal. (this volume) hypothesize the existence of multiple pathways that make it highly improbable for
perception and action to proceed as independent phenomena, not only in normal subjects but also in
case of visual agnosics and optic ataxics. One of the likely reasons why a neat double-dissociation
between visual agnosia and optic ataxia is yet to be established to date is because the neural structures
underlying our capacities of perception and action are too intertwined to allow either to proceed
totally unaffected when there is an impairment in the other. As a possible solution to the issue of
Interaction between the two visual streams, Rossetti et al., highlight the role of the areas lying between
the ventral and the dorsal stream with special focus on structures like the inferior parietal lobe which
seem to be involved in the control of action outside the dorsal stream. In a similar vein, the neurosci-
entific analyses by Vallar and Mancini (this volume) suggest that the dual-visual systems only partially
capture the essential elements in perception and action. They highlight the role of what they term the
‘dorso-ventral stream’. Vallar and Mancini discuss in detail the role of the dorso-ventral stream in
both visual and motor spatial awareness. They argue that the phenomenon of unilateral spatial neglect
offers a challenge to the simple dichotomy of dorsal and ventral streams because the phenomenon
cannot be attributed exclusively to impairment in either. Milner and Goodale (1995) consider unilat-
eral spatial neglect to result from impairment in the ventral stream but Vallar and Mancini argue
against this conclusion on grounds that the impaired and preserved characteristics in neglect syndrome
differ significantly from those of visual agnosia. Unilateral spatial neglect indicates the role of the
dorso-ventral stream in combining perceptual and motor elements leading to perceptual awareness
of space as well the execution of motor behaviour directed at objects situated in the percelived space.
What are we to conclude from the above neuroscientific claims of the interaction between the
dorsal and the ventral streams involving structures that appear to subserve the crucial functions for

both perception and action? If these claims are taken at face value then perception and action appear
to be coupled, anatomically and functionally, especially at low levels of description.

Such coupling between perception and action is often invoked for explanatory advantage when it comes
to accounting for higher level cognition as well as for consciousness in general. In the previous section we
saw how O’Regan’s sensorimotor theory of perception proposes a methodological remedy for explaining
the qualitative character consciousness. Other theories have also pointed out tricky methodological issues
In studying conscious experience in general within the framework of a rigid functional dichotomy between
perception and action. For example, Ballard (this volume) argues against the view that conscious experi-
ence can be localized within a system that seems to be relatively impervious to
considering the question: why are we conscious? Ballard compares the role of consciousness to the process
of debugging a program run on a computer. He contends that consciousness shares the same neural hard-

ware as that of ‘zombie’ systems, as can be seen for example in case of the activity of mirror neurons
Furthermore, the use of the same neural hardware for both consciousness and ‘zom

bie’ programs indi-
cates that conscious experience relies on the same neural systems that are deployed in everyday interaction

between the agent and the world. Interestingly, Milner and Goodale (1998) emphasize that the reason why
perception evolved is ‘... to provide distal sensory control of the many different movements that organ-
isms make’. Ballard’s proposal of the role of consciousness may not be in direct conflict with Milner and
Goodale’s hypothesis about the reason for the evolution of perceptual abilities. Ballard’s main contention
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skin and skull enables us to understand more fully the action-guiding nature of vision as well as the
nature of vision as an extended cognitive system.’

The fact that perception and action interact in the everyday life of an organism situated in a
complex environment is not disputed by any of the views that are discussed in this volume. The ques-
tion is: how tight does the coupling between perception and action have to be in order to account for
our perceptual awareness and motor behaviours? Action-oriented approaches to perception, both
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perception, and social cognition to name a few. A common note running through Hurley’s treat-
ment of these diverse topics is her rigorous defence of the essentially active nature of our cognitive
life. She repeatedly challenged the orthodox view of the mind which she dubbed the ‘classical sand-
wich’ because it conceives of the mind or cognition as sandwiched between the separate modules of
perception and action; the former carries the input from the world to the mind and the latter carries
the output from the mind to the world. In the decade between the publication of her two major
works Consciousness in Action (1998) and ‘The Shared Circuits Model’ (2008) Hurley’s approach was
one of gradually unifying her views on social cognition with her thesis of the active nature of percep-
tion which eventually culminated in the framework of the shared circuits model where consciousness
of oneself and of others arises from the dynamic perception-action coupling constituting the very
core of our engagement with the world.

The dialogue between the two approaches, the action-oriented views of perception and the dual-
visual system theories, presented in this volume brings out wider theoretical issues that underlie the
research paradigm of cognitive sciences and philosophy of mind. These issues require critical delib-
erations and interdisciplinary efforts for laying the foundations of future research in the domain. For
example, an important implication of the action-oriented views is that the notion of embodiment,
which is crucial for understanding the notion of agency, must be wide enough to include the whole
organism rather than just the brain. Consequently, some action-oriented approaches, for example
the sensorimotor theories, tend to view the search for the neural correlates of consciousness with
suspicion (Noé and Thompson, 2004). However, if the separation between perception and action is
accepted as unavoidable for a systematic account of consciousness, such a separation implies that
perceptual experience can be understood, at least to a nontrivial extent if not in its totality, by brain
mechanisms dedicated to the generation of internal representations. The conference brought together
leading exponents of the two approaches, renowned scholars offering a dynamic and interdiscipli-
nary perspective of a number of fundamental issues in cognitive sciences and philosophy of mind,
and aimed to take up modern challenges to classical issues from two powerful emerging perspectives
while pointing out the direction of the current and future research in the domain.

The volume has been organized into six sections. The first section discusses methodological issues
in a scientific study of consciousness with special focus on the role of sensorimotor dynamics (Ballard,
O’Regan, Clark). The second section takes up an exposition of the two visual systems hypothesis
along with discussions of empirical evidence (Milner and Goodale, Melmoth et al.). The third section
discusses conceptual issues relating to the notion of agency and object perception. It includes works
inspired by the dual-visual systems model (Matthen, Jacob and de Vignemont), and a work that
offers a different take on an action-oriented approach to perceptual experience (Schellenberg). The
fourth section presents studies in cognitive neuroscience that throw new light on the two-visual
systems hypothesis (Rossetti et al., Vallar and Mancini, Delevoye-Turrell et al.). The fifth section
addresses the role of action and sensorimotor knowledge from the perspective of the sensorimotor
theories of perception and presents new developments in the sensorimotor theorists’ conceptualiza-
tion of the relation between perception and action (Nog, Kiverstein). In addition, Noé pays special
attention to the relation between his action-oriented account of perception and the dual-visual
systems hypothesis. The sixth and final section raises fundamental issues about the embodied situ-

ated agent and questions the traditional boundaries of the agent’s embodiment (Wilson).
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