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Each of us distinguishes between himself and states of himself on the one hand,
and what is not himself or a state of himself on the other. What are the conditions of
our making this distinction, and how are they fulfilled? In what way do we make it,
and why do we make it in the way we do?

Peter F. Strawson, Individuals

1. Preliminaries

Much current naturalistically inclined philosophy of mind has set up its defining problem in
such away as to echo Frege's puzzle of the informativeness of identity statements.! To take
but one of dozens of examples, Fodor (1987) goes to some painsto ensure that his theory
of content will entail that a cognitive token can have the content 'Jocasta without having
the content 'Oedipus Mother', even though, in fact, Jocastais Oedipus mother. For
Frege, of course, the parallel problem in linguistic semantics was the motivation for
supplementing his theory of Bedeutung with atheory of Snn. Part of the reason for this
similarity between linguistic semantics and topics in the philosophy of cognitive scienceis
historical, tracing back to a period during which the causal theory of names and theories
which placed causation at the heart of epistemology crossed paths.2 This interbreeding had
the consequence that even well after the epistemological theories had given rise to theories

of mental content, the latter are till largely concerned with getting ascriptions of mental

1 Frege, 1952.
2 See, e.g. Kaplan, 1969, Devitt (1974), Harmon (1977). Fred Dretske's classic Knowledge and the Flow of
Informationis a perfect example of this hybridization.
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content to pass Frege's puzzle about the cognitive non-equivalence of coreferring

representational vehicles.

There is nothing wrong with this task. Surely, something doing work similar to that done
in linguistic semantics by Fregean sense will play arolein the ascription of content to
cognitive tokens, so we can hardly fault such theorists for implicitly adopting it asa
principle criterion to be met by fledgling theories of content ascription. What is to be faulted
isthe fact that, with very few exceptions, the naturalization of content has not seen fit to
recognize anything beyond this neo-Fregean content-dlicing as in need of investigation.
And because in fact most naturalistic philosophy of mind has been obsessed with the
project of naturalizing content, it has not advanced much beyond this content-dlicing game.
But there is another dimension to the content of our mental episodes which isnot captured
by such theories -- it is not even explicitly recognized. In thisarticle, | will try to explain

what this dimension of content is, and to lay the groundwork for a naturalistic theory of it.

Though | will put off for the moment the introduction of a name for this dimension of
content, we can start getting an idea of what it isright away. To put it in anutshell, thereis
aworld for you in away that there is not aworld for an altimeter or atree cross-section.

Y ou conceive of yourself as a subject with a point of view on aworld whichislargely
independent of your experiencing it, and is largely independent even of your existence.

Y ou conceive of yourself as one object among many othersin this spatialy and temporally
extended world, and you conceive of your experience as determined both by the state of the
world, and your location and orientation in it. And you conceive of the world as consisting
of objects, properties, etc., which are accessible from points of view other than your own.
Much more will be said about this in the balance of this paper, but for now notice that this
dimension to the content of our experienceis plainly more basic and important than any

dimension of content dealing with cows, horses, Homer, or Godel. The capacity for
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‘outward’ directed content isalogical precondition for even raising the question what the
content of areferring thought is, let alone answering it. For, in the case of thought at least,
the ability to entertain contents about objective extants quaobjectiveisalogica
precondition for entertaining a thought about any particular object qua external object. And
it isequally obvious that this dependence is not symmetric. For instance, part of the content
of a perceptually-based thought we might express with the words 'that cow is eating grass
isthat the cow isan enduring object in a spatiotemporal realm that exists independently of
my perception of it, and is the same cow that someone else might see from another point of
view. A creature which could not conceive of an objective world of objects distinct from
itself could not legitimately be credited (de dicto) with any thoughts about cows or horses
on dark nights at all. But a creature could very well have outward-directed, or intentional
(in Brentano' s sense of the term) contents without being able to have any thoughts about

COws.

Thejustification for calling this conceived subject/object divide part of the content of such a
thought is quite straight-forward. The task of naturalizing the mind is the task of
understanding how a physiological system supports a psychological system. And this
involves the assignation of contents to physical states. One reason this needsto be doneis
that only so will it be possible to see how physical motions can be actions. Anything which
plays an explanatory role asareason (as opposed, perhaps, as a brute physical cause) why
an agent acted in such-and-such away must be a content. Failure to treat such reasonsasa
component of content to be naturalized with the rest of the components of content would
render the aspiration of the naturalization of the mind unattainable, for there would be
reasons to which an explanation of action would need to appeal, but which would be
beyond, ex hypothesi, naturalistic explanation. All this should be uncontroversia. Part of
the explanation of why you hide the cookies from meisthat you represent the cookies as

objects which are available to more than just your point of view. And you go back to the
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hiding place later because you represent the cookies as having an existence which is not
dependent on your perception of them, and hence as continuing to exist in the hiding place
while you are not there. That isto say, you represent the cookies as being independent of
your point of view. Thisis something not at al implied by simple sensorimotor

engagement with cookies.

We can, for now, call this feature of content the 'subject/object divide'. It has been argued
that a naturalization of the subject/object divide isimpossible, if not an oxymoron. Three
reasons for thisintuition are first, the subject/object divide has often been confused with
‘consciousness, or something similar, and thisis often assumed to be unnaturalizable.
Second, the subject/object divide is assumed to be a primitive feature of experience, and
hence unexplainable. Both of these beliefs are wrong, at least given the sense of
'subject/object divide' | will be discussing. But given that we can leave consciousness out
of the picture, and that the subject/object divide isthe fruit of the interplay of a number of
more basic cognitive mechanisms (the arguments for both of these are forthcoming), the
naturalization of the subject/object divide would proceed in two steps. First, there would be
an account of the various cognitive mechanisms whose joint interaction yields this divide.
And second, there would be an account, in neurobiological terms, of each of these
mechanisms and their interaction. This paper will address only the first of these two
projectsin any detail -- thisiswhy | described this paper earlier as laying the groundwork
for such a naturalization. But in the penultimate section, | will quite quickly highlight
possible avenues of naturalization of these components via neurobiology. Clearly, then,
this essay isaimed at the core part of what Kathleen Akins (1996) has dubbed the brain’s

ontological project.

Thethird and final reason that the naturalization of the subject/object divide is assumed to

beimpossibleisthat science, it is claimed, is necessarily athird person affair, while
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subjectivity is essentially first person. But this argument is a bald nonsequitur whose
continuing influence constitutes one of the true mysteries of philosophy. The task of
science isto explain, not to recreate. It is no more an embarrassment to science that
knowledge of neurobiology might not let the theorist *know what it islike' to be the subject
than isthe fact that knowledge of black holesfails to create an event horizon around the
theorist. The argument acquires whatever force it has only through the stratagem of
couching the goings-on of the subject in terms of ‘knowledge', and then claiming that this
‘knowledge’ cannot be had by atheorist through third-person science. In such shenanigans

| must admit that | am unable to see anything other than a surprisingly seductive sophistry.

Asafina preliminary, | should point out that for purposes of this paper, | will be using the
terms subjectivity and objectivity in a constrained way. First and foremost, | do not intend
to engage in old-fashioned prescriptive metaphysics, and hence | will not be undertaking an
investigation into what objectsreally are, or what subjectsreally are, apart from what our
common conceptual scheme saysthey are. Rather, | am interested in understanding how a
systems comes to have a conception of an objective world, and a conception of itself asa
subject with a point of view on that world. We are such systems, and hence this
investigation concerns the cognitive machinery which accounts for this freature of our
conception of things. Thus by ‘subjectivity’ | mean the property of conceiving of oneself as
an entity with apoint of view on an objective order. By ‘objectivity’ | mean the property of
being represented as independent of the point of view of the representer. For instance, on
this gloss, hallucinations are objective (i.e. have objectivity) if the representer does not

realize that they are hallucinations.#

31 will use the term ‘ system’ as a blanket term for a candidate psychologically describable entity. Thus
humans, nervous systems, computers, and much else will count as a system.

4 Plainly, then, the approach | am adopting is entirely compatible with the eliminativism of Paul
Churchland (1979, 1989). That is, | am assuming that subjectivity and objectivity are the result of some
sort of theory (where ‘theory’ isto be construed very broadly). Unlike Churchland | am not content to leave
the matter there, for it strikes me that if the goal is to understand the functioning of the human brain, then
we need to understand the nature of the theories that brains adopt, regardless of their truth or falsity. | think
in many cases, including this one, much more of interest can be said than that ‘the theory isapoint in
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This approach might require a bit of defense, because many will think that all and only
things which ‘really are’ subjects could represent themselves as subjects. Thisintuition
equatesis a subject and is conscious. But thisis simply a confusion. That consciousnessis
not sufficient for having subjectivity was demonstrated by Hume® long ago, and more
recently by P.F. Strawson (1959). One can, perhaps with alittle effort, imagine the mental
life of a conscious being which did not conceive of itself as a subject, which had
experience, but, in Strawson’s phrase, had no use for a distinction between itself and its
states on the one hand, and things not itself or its states on the other. This would be the
Ideal Humean Mind, which was free of the errors and confusions that |ead us to posit
personal identity, objects, causality, and the rest. The question about whose experiences
they arewill arise for us, astheorists, but not for the Ideal Humean Mind itself. The fact
that there very well could be a‘what it islike' to be abeing which has no inkling that its
experienceis of aworld, or that thereis even a subject of experience at al, as Hume and
Strawson have indicated in their own ways, should be enough to silence those who have
assumed the equivalence. At aminimum it should take the burden of proof out of my cart
and placeit squarely in theirs. Consciousness is not sufficient for subjectivity. | believe that
it isalso not necessary, but | am not able to defend this claim here. The defenseisimplicit
in what follows, and will be that the account of subjectivity | will givein this paper makes
no appeal to consciousness. If that account is successful, then consciousness will be

shown to be neither necessary nor sufficient for subjectivity.

So my approach is to dissociate consciousness and subjectivity, and this has a number of
payoffs. For starters, it allows the two problems to be tackled separately. Thisis not only

an advantage for me, but will be so even for philosophers whose intuitions are quite unlike

weight space’.
5 Hume, David (1888).
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my own. Those driven to a sort of pan-psychism® because they view consciousness (or
experience) as afeature of the physical world have the task of distinguishing human
consciousness from that of plants and salt crystals. But with a distinction between
subjectivity and consciousness at hand, such philosophers can avoid either biting the ‘hard'
bullet (not distinguishing them) or making vague references to complexity. The way out
would be to recognize that a human consciousness will be one of the few which isalso

subjective, in the sense | have described.

In my own case, the payoff is strategic: association of subjectivity with consciousness
renders the former notion as vague, poorly understood and resistant to clarification asthe
latter. Dissociation is my way of trying to doff the proverbial cement galoshes. But | have a
fallback position open to meif this dissociation is not allowed. Thisisthat the balance of
this essay can be considered as spelling out a feature of conscious beings which playsa
role in their status as subjects. Thus areal subject, thisfallback position continues, will be
one which isorganized as | will describe, and in addition is conscious (however that comes
about). Thisisthe minimal concession needed if in fact consciousness is a necessary

condition for subjectivity. And with those few remarks, no more of consciousness.

Like any worthwhile divide, the subject/object divide has two sides -- in this case the
subjective and the objective. | have already restricted my use of these terms to a descriptive,
rather than prescriptive metaphysical, sense. Even so, some more words on what | am after
are caled for. It will be convenient to start with an exploration of the notion of an object. In
one sense of the term, objects are entities over which it is possible to quantify, and which
exhibit property bivalence. In a second sense of the term, objects are (roughly) entities
which have an independent, more or less continuous existence, and which, though they

typically can be experienced, are not themsel ves dependent on being experienced for their

6 E.g. Chalmers, 1996.
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existence -- | should like to sum this up by saying that objects are entitieswhich are
conceived of as being independent of the subject’s point of view. It isthis second sense
which is the important one for understanding the subject/object distinction. For thereisno
shortage of entities which can be quantified over, and exhibit property bivalence, but which
fail to be objective -- there are non-objective objects, one might say. Headaches,
afterimages, and opinions, all fail to be objective, yet can obviously be quantified over, and
exhibit property bivalence aswell asrocks and rats. And their failure to be objectiveisnot a
result of their nonmateriality -- after al, shadows and magnetic fields can be objective. A
good way to express the point is that objects, in the required sense of the term, exhibit a
certain represented metaphysical distance from subjects of experience. It is something
which a subject represents as being independent of its point of view (whether or not it

really is so). Henceforth, when | use the term 'object’, it is to be understood in this sense.

On the other hand, in order for a system to be subjective it must represent itself asan
enduring entity which has aposition in and a point of view on an objective order, and the
character of whose experienceis determined in part by its position in that order.” As| have
glossed them, objectivity and subjectivity are interdependent. The objectiveisthat whichis
conceived of as independent of the subject, and the subject is that which is conceived of as
having a particular continuous point of view on the objective. Thereis no circularity here,
at least none vicious. All it meansisthat subjectivity and objectivity as described here form
alocal holism, as Peacocke (1992, p. 10) uses the term. Peacocke isinterested in concept
possession, but | think the point can be generalized to notions which may not be concepts.
So for instance, Peacocke describes a concept F as ‘ That unique concept C to possess
which athinker must meet condition A(C).” A local holismisa set of concepts such that the

possession conditions for any one are identical to the possession conditionsfor al. I.e.

71t will be noticed that | have used the usual spatial metaphors for describing the situation: the subject is
‘in” an objective order, etc. But for the time being, et these be taken as metaphors, for the role that that
spatial representation playsin objectivity has not yet been discussed.
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Concepts F1, ..., Fn are those concepts C1, ..., Cn to possess which a thinker must meet
condition A(C1, ..., Cn). Similarly, the claim | am here adopting is that subjectivity and
objectivity, while not necessarily concepts, are nonetheless alocal holism in that a system
‘has’ either, and hence both, only in virtue of satisfying some single possession condition.
The interdependence of subjectivity and objectivity has lead Adrian Cussins (1992) to
introduce the neologism sojectivity to capture this feature of our cognitive lives. It isthe
metaphysical distance which opens up when the world and the subject are separated.8 | will
adtopt Cussins term. To put it in Peacocke sidiom, then, we are looking for the condition
that must be met by a system in order for it to have sojective representational contents.

Explaining this condition an a manner amenable to naturalization isthis article’ stask.

Though there is considerable intuitive appeal to thisinterdependence, it has not gone
unchallenged. Strawson, for example, thought that it would be possible for a system to
conceive of aworld asindependent of its experience, and yet not conceive of itself asa
subject. He felt that the notion of the self as a subject was borne of interpersonal interaction
and communication. It will be seen later that Strawson’ s intuition depends on confusing
two distinct but often conflated ideas -- objectivity and existence unperceived. These two
are often confused because perception istypically given too much weight, at the expense of
action, in defining a point of view. But in the next section we shall see that a point of view
depends at least as much on action as it does on perception, and hence it is quite possible
for entities to be conceived of as independent of perception, and yet still dependent on a

single point of view. We shall explore this more in the next section.

But it might aso be thought that one could have the notion of a subject without the notion

of an objective order. Imagine not the Ideal Humean Mind, but rather the Pure Cartesian

8 Though Cussins work has been crucially influential in my own thinking on these matters, and though |
will adopt his terminology, | make no guarantees that my use of the term sojectivity will match hisusein
all respects.
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Ego, for whom the limits of the universe are the limits of its own experience, thoughts, and
memories, which has no use for the notion of anything other than itself, and which, unlike
the Ideal Humean Mind, conceives of these experiences and thoughts as its own, as the
thoughts and experiences of an enduring subject. But it is not evident that thisisreally
coherent a possibility. Keep in mind that what isimportant for objectivity and subjectivity
isnot one’ s evidence for or belief in the truth of one'sideas about the objective order, or of
oneself. Rather, it is the capacity to conceive of something independent of oneself whichis
at issue -- aquite different matter. Even in his most psychotic fantasies, Descartes never
challenged the possihility of, as opposed to knowledge of, the objective.® The mischievous
demon, for instance, is aways a possibility, and has an existence conceived of as
independent of the ego. Indeed, what import or content there could be to the self notion

when thereisliterally nothing that can even be conceived of as non-self?

Let’ sinitiate thisinvestigation by considering the role that spatial representation playsin
sojectivity. The conviction that sojectivity depends on the ability to represent space goes
back at least as far as Kant, who tells us that “[t]hrough space alone is it possible that
things should be outer objectsto us.” [A29]10 Exactly what is meant by ‘representation'
and what is meant by 'space’ will emerge in the course of our investigation, but for now,
we can get off the ground with the following passage from Strawson's Individuals
Roughly speaking, the crucia ideafor usisthat of aspatia system of objects,
through which oneself, another object, moves, but which extends beyond the limits
of one's observation at any moment, or, more generally, is never fully revealed to

observation at any moment. Thisidea obviously supplies the necessary non-
temporal dimension for, so to speak, the housing of the objects which are held to

91t is precisely on this point that the epistemological heritage of theories of content has made its deepest
mark. Neither the epistemological worries of Descartes, nor those of Dretske, were concerned with
objectivity. They assumed it.

101t might be thought that Kant would deny that sojectivity was dependent on space, since inner senseis
given through time alone. Perhaps for Kant, this line proceeds, a subject could conceive of itself as such
without any spatial intuition, pure or otherwise. But it is not clear that thisis the case, for Kant never
envisaged the possibility of a subject lacking pure spatial intuition. It might be fair to say that for Kant,
sojectivity is pure a priori exactly because space as aform of outer sense is non-optional, and a priori -- at
least for us.
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exist continuously, though unobserved; it supplies this dimension for objects which
are not themselvesintrinsically spatial, such as sounds, as well as for objects that
are. Thus the most familiar and easily understood sense in which there exist sounds
that |1 do not now hear isthis: that there are places at which those sounds are
audible, but these are places at which | am not now stationed. (Strawson 1959, p.
73-4)

| think thisideais basically correct, but it will need considerable refinement before anything
serviceable emerges. In particular, Strawson’s formulation is saturated with the conflation
of objectivity and perception-independence. | propose the following as our starting point,
which already involves some refinements. sojectivity isthe result of asystem's
representation of space, such that i) the system represents its point of view as being
anchored' somewhere in this space, ii) the system represents this space as being
independent of the system (i.e. space is represented as independent of the system’s point of
view), iii) at least some entitiesin this space are such that they arein principle accessible
from many points of view, in particular points of view other than the system’s own current

point of view.

It might be objected that thisinitial analysis robs Peter to pay Paul, in that the problem of
the source of the wherewithal to represent objects as independent of the point of view of the
subject (or for short, POV -independent) is addressed by an undefended appeal to the ability
to represent space as POV -independent. This objection must be allowed. However,
progress has still been made, in that if we can give an account of the ability to represent
POV -independent space, then we will be in a position to provide an account of sojectivity.
Kant himself addressed this problem through a notion of 'synthesis. | refer here not to the
synthesis of empirical objects, but to the 'pure’ synthesis of the forms of sensibility

themselves, space and time. Theimagination is active in this pure synthesis no less than in

11| will use the term ‘ anchored’ to mean that something has both a location and orientation in some
domain.
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the synthesis of the empirical intuition of objects. In his deservedly famous commentary,

Henry Allison explainsthat for Kant
... theimagination is required for the representation of time and space asthey are
described in the Transcendental Aesthetic. Let usfirst consider the case of time...
...each extent of timeis represented as a determinant portion of asingle al-inclusive
time, which isitself characterized as an infinite magnitude. It follows from this that
the actual awareness of a given portion of time... involves the awareness of it asa
portion of this single time. As we have already seen in the case of space, however,
thiswholeis not itself actually given in intuition as an object. In the case of time,
we could say that it is given only one moment at atime.... | must be able to
represent times that are not "present’, and ultimately the single time of which all

determinate times are parts. Thisiswhat the imagination enables me to do. Similar
considerations apply to space. (Allison 1983, p. 160)

So for Kant, the ability to represent objective space relies on two capacities. the capacity to
have an immediately given space, a space which isgiven in intuition (like the single
moment is given to intuition at a given time) and the capacity to represent this given space,
with the aid of the imagination, as a determinate part of an objective spatial realm. For the
sake of some consistent terminology, let us call the 'immediately given' space egocentric
space, and the objective spatial realm objective space. Thus even though James Bond is
conceived as being in what we might call a space (how else can we imagine his exploits if
not in aspace?), James Bond is not in the real, objective space. Thisisto say no more than
that real spaceisthat which includes where | am; or to put it in Kantian terms, it isthat
objective space which one gets by (purely) synthesizing, with the imagination’s aid, an
infinite spatial realm anchored to here. And the Eiffel Tower is objectively real becauseitis
spatially related to here -- it is possible to get to the Eiffel Tower from here by traversing a

gpatial tragjectory. The sameis not true of James Bond.

Our initia entry into the notion of the subject/object divide, or sojectivity, has assumed that
it relies on the ability to represent objective space. And if we follow Kant, which | suggest
we do, at least for awhile, then objective space is arrived at by using the imagination to

anchor the immediately given space in an objective realm. Thisinvolves three separate
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components. a capacity to represent an egocentric space, the capacity to conceive of anon-
egocentric spatial realm, and the capacity to anchor the former in the latter. Each of these

will require some elaboration. It is to the notion of an egocentric space that we first turn.

2. Mach's Thesis

Our task now isto gain an understanding of egocentric spatial representation. Objective
space will wait until the following section. An interesting perspective on the naturalization
of spatial representation was articulated by Ernst Mach in Space and Geometry (1906).
Mach argued that objectivel? space was an abstraction from 'physiological space' which
was itself built out of atomic spatial information delivered by the senses and motor activity.
Thisline proceeds in two stages. First are arguments to the effect that physiological
sensation isintrinsically spatial in character. The second stage involves hypotheses about
how objective space is extracted from this physiological space. The second stage of Mach's
argument will not concern us, but the first stage runs something like this: from the
observation that animals have sense organs composed of one- or two-dimensional arrays of
sensory elements (such astactile receptors in the skin, or photoreceptors in the retina), such
that each element by itself can distinguish among some number of stimulus conditions,
Mach concludes that such an arrangement would be well suited to providing two kinds of
information, which might be called 'what' and ‘where' information.13 The 'what'
information is provided by the specific response of the element is stimulated, regardless of
which element it is (a single tactile receptor might respond in one way to light stimulation
and in another to greater pressure), whereas the identity of which element inthe array is

responding, regardless of the character of the response, provides information about where

12 Mach’ s term was not ‘ objective’ but ‘geometric’, but by this he meant independent of any point of view,
and so he clearly had in mind the same notion asdo I.

13 The distinction | am making here is not quite the same a that often made in neurobiology to distinguish
between he so-called dorsal and ventral paths in the mammalian visual system.
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this stimulusislocated. Mach's conclusion is that "[t]he perfect biological adaptation of
large groups of connected elementary organs among one another is thus very distinctly

expressed in the perception of space.”

Such an array of elementary sensory receptors makes available a ‘physiological space’ of a
certain character -- visual space, tactile space, etc. About these Mach remarks:
The physiological spaces of the different senses embrace in general physical
domains which are only in part coincident. AlImost the entire surface of the skinis
accessible to the sense of touch, but only a part of it isvisible. On the other hand,
the sense of sight, as atelescopic sense, extendsin general very much farther
physicaly. ... Yet, loosely connected as the different space sensations of the

different senses may originaly have been, they have still entered into connection
through association... (Mach (1906), p. 15)

The egocentric space of the organism, according to Mach, is built from the spaces given by
sensory arrays and the behavioral actions appropriate to the associated stimuli. Spaceis
thus given directly in sensory experience, and merely refined by coordinating the partial

spaces of the senses.

There are two lessons to be drawn from Mach's position. First, his argument as stated
works only by trading on an ambiguity in the term 'space’. In one sense of the term, space
can be taken to refer to the three-dimensional external space of the extended physical
universe, either in its objective form, or its egocentric form. In a second sense, 'space’
refersto any set of ordered elements. To see the difference, note that the pitches to which
the human auditory apparatus is sensitive are often arranged along a 1 dimensional
continuum, from lower to higher. Indeed, receptors (hair cells) in the cochlea are arranged
asaldimensiona lineof hairs sengitive to different pitches.14 As such, they comprise a

physiological space by Mach's standards. Nonethel ess, no one would mistake this 'space’

14 Actually, only the inner hair cells are arranged in amore or less straight line. The outer hair cells are
arranged in a somewhat broken wavy configuration. But the important point is that the hair cells occupy
positions along the effectively 1 dimensional cochlea.



Grush Manifolds, coordinations, imagination, objectivity 15

for space. What the sensory organs deliver are 'spaces only in the second sense, not
gpacesin thefirst. One might object on Mach's behalf that in the case of audition, the
analogy breaks down, because there is no split between 'where' and ‘what' information as
there is with the other sensory surfaces. But thisiswrong. Different timbres, such as
produced by aflute and aviolin, can occupy any of the allowable pitches. Asfar asthe
physiology goes, there is no disanalogy between treating the timbre as the 'what' and the

pitch as a'where'.

We are evidently in need of some more discriminating terminology. Accordingly, | will use
the term 'manifold' as a blanket term for a set of elements over which a distance measureis
established. Thisincludes, as a special case, the continuous ordered elements of locations
which make up real space, but also includes the 1-D arrangement of pitches, etc. As such
my usage isinspired more by the mathematician’s use of ‘manifold' than Kant’s use. | thus
leave the term ‘ space’ to refer to real space, either objective or egocentric. With this
distinction in hand, we can immediately see why Mach's argument fails. There isno more
reason to interpret sensory information delivered from the two dimensional sheet of the
retinae as spatia than thereisto interpret different pitches asindicating different spatial
locations. What we are given in sensation is, at best, manifolds. What we need is an
explanation why some sensory manifolds give rise to experience interpreted as spatial,

while others do not.

Thisleads to the second lesson to be drawn from Mach, which is the idea that space, as
perceptually experienced, istied to the organism's sensorimotor activity in its environment.
Recall that for Mach, the various sensory manifolds are coordinated by association. Mach
clearly meant it to be the case that these associations are effected through motor
engagement. It is through action that the various sensory manifolds are brought into

appropriate coordination, because it is through action that the interrel ations between, e.g.,
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sight and touch are made manifest. This second idea provides a support which may bear the
weight of Mach's conclusion even when his argument from physiological sensory arrays
has crumbled -- Mach may be right, though for the wrong reasons. What distinguishes bare
manifolds from spaceisthat, asit were, real space iswhere one's sensory states and
behavioral actions are appropriately integrated. A better way of putting the point, which |
will call Mach's Thesis isthis: egocentric space is the represented manifold in which
sensations and motor activities are coherently and appropriately coordinated. For example,

it doesn't matter if a creature locatesits food as being at location x by sight, touch, hearing,
or olfaction. If it islocalized at location X, the same equivalence class of motor programs
will be sufficient to obtain the food. Similar systematic coordinations between perception

and action simply do not obtain for pitch.

Note that what | have been calling motor actions can be regarded as a different type of
manifold. In much the same way that one can specify a sensory location by means of
coordinatestied to the sense organ (retinal photoreceptor a, or tactile receptor b, wherea
and b are elementsin an ordered array), one can specify various aspects of motor activity in
terms of coordinates aswell. For instance, it is possible to specify the location of my hand
relative to my torso by giving the angles of my shoulder, and elbow joints. Given that my
shoulder has three and my elbow one degree of freedom, one can specify my hand position
relative to my torso as a point in afour-dimensional joint-angle 'space’ (= manifold). My
motor commands to effectors governing my shoulder and arm are thus ways of effecting
tragj ectories through thisjoint-angle manifold. Of course, one can also specify the forces
applied to various joints as points in amanifold as well -- they too are sets of ordered
elements.?> As such, what Mach referred to as ‘associations between the physiological

spaces can now be described more accurately as coordinations among manifolds. And

15 Many manifolds will accordingly require a distance measure, but it need not be the case that the manifold
is metric, because there is no reason to require that the distance measure be such asto allow the manifold to
satisfy the triangle inequality.
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Mach's Thesis is the statement that an egocentric space is a manifold which successfully

coordinates sensory as well as motor manifolds.

| will use the term 'coordination’ to refer to an operation which establishes systematic
relations between the elements in multiple manifolds. There are two types of coordination,
coincidence-coordination (or c-coordination), and stabilization-coordination (or s-
coordination). Two manifolds are c-coordinated if they have subparts which are identified.
Thisisthe sort of coordination Mach was describing when he remarked that part of the
body accessible to touch was also accessible to vision. Such areas of overlap establish ac-

coordination between the two manifolds. Better examples of thiswill be along shortly.

An s-coordination is the establishment of arelationship between elements of more than one
manifold which has the effect of stabilizing higher order features that may themselvesform
an additional manifold. Consider first an extremely ssimpleillustration of stabilization. Ina
two dimensional realm an eyeis pointed at a screen. The eye can rotate clockwise or
counterclockwise. When alight appears on the screen, its direction relative to the eye
cannot be determined by the location on the retinato which the light projects. Thisis
because the same retinal position can correspond to many different points on the screen,
depending on how the eye is oriented. But given both the location of the retinal projection,
aswell asthe angle of the eye’ sorientation, it is possible to determine the direction of the

light. Consider Figure 1.
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Eye
Orientation

Retinal Location

Figurel

Here, retinal location is given aong the horizonta axis, and eye orientation is given along
the vertical. Every point on the 2-D representation stands for an ordered pair of retinal
location and eye orientation. The contours are sets of such ordered pairs which all
correspond to the same light location. By establishing these contours, asystemiss-
coordinating the two 1-D manifolds represented in the axes to stabilize a higher order 1-D
manifold corresponding to the position of the light source. This contour then can carry
information about spatial location, in that any further mechanism of the system which was
selectively sensitive to points on a given contour would thereby be selectively sensitiveto a
given location. In this way the s-coordination of the manifolds stabilizes a representation of

the possible locations of light sources.16

16 | have argued elsewhere (Grush, 1997) that representations are possible only in off-line forward models.
Thus what | say here might be thought to be in conflict with that position. There is an element of truth to
this. But, the sorts of models which support representations can be used on line to guide action and process
sensory information when playing arole in a Kalman filter. Thiswas an architectural variant | did not
discussin that earlier article. Given the more sophisticated Kalman filter architecture, thereis no conflict
between the sorts of representations defended here, and the requirement, expressed in Grush (1997) to the
effect that representations are only possible in forward models. For more detail on this, see Grush (in
preparation).



Grush Manifolds, coordinations, imagination, objectivity 19

Now for adightly less simplistic example. Imagine a creature with two eyes, each of
which can move in the creature’ s head. The creature aso has an arm with shoulder and
elbow joints which can bring the hand within the visual purview of the creature. There are a
great many manifolds at work here. Thereisa2-D manifold for each retina, a2-D manifold
for the orientation of each eyein the creature’ s head. Thereisa2-D manifold for the
orientation of the creature’ s head with respect to its body, and a 3-dimensional manifold for
the position of the creature’ s hand with respect to the torso (2 degrees of shoulder freedom,
and one of elbow freedom). L et us also suppose that there is some bright object in front of
the creature which it can sense visually aswell as viatouch with its hand. The project of c-
coordinating the region available to vision and the region available to tactile sensation
requires alot of work. Before they can be c-coordinated, each must be stabilized with
respect to some common reference point, in this case the torso. To see what this means,
consider the following. The bright object will project an image on each of the creature’' s
retinae. However, the location of the object relative to the creature’ s head cannot be
determined on the basis of the representations in the retinal manifolds, because the eyes
may move while the head and object remain stationary, and thiswill change the position of
the image on each retina. But, if given access both to the retinal images and to the
orientation of the eyesin the head, the position of the object relative to the head can be
fixed. That is, by appropriately s-coordinating the retinal and eye position manifolds, one
can stabilize a 3-dimensional wedge anchored to the head. The wedge thus stabilized is not
simply the wedge accessible to the retinae at any given moment, but rather the entire wedge
anchored to the head which is accessible to the retinag, given the freedom of movement of
the eyes. Thisis because every point in this entire wedge can be determined from the
information available in the various manifolds. This 3 dimensional wedgeis, as a set of

ordered elements, a new manifold.
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Thisvisual wedgeis of little use, however, because the head is free to move. Thisvisua
wedge needs to be stabilized with respect to the torso. Thisis done through stabilization
with respect to the muscles which control the position of the neck, and mechanoreceptors
and vestibular organs which give information about the head’ s orientation. When this
visual scene wedge is s-coordinated with the position of the head with respect to the body,
then it becomes possible to stabilize a visua region around the creature’ storso. That is, for
every pair (a b) whereaisan element in the visual wedge, and b is a specification of the
orientation of the head with respect to the body, there is an associated point ¢, an element in
amanifold anchored on the torso. The region of the creature accessible to touch will be
stabilized in an analogous manner, only though the s-coordination of rather different
manifolds. When these two higher-order manifolds have been stabilized with respect to the
creature’ storso, it will then be possible to establish regions of overlap. These regions of
overlap then underwrite the c-coordination of the higher order manifolds stabilized with

repeat to the creature storso: the ‘visua space’ and the *tactile space’.

These examples have been painfully brief, and have made many simplifications, but | hope
they have been sufficient to make clear just what s-coordinations and c-coordinations are,
and how they interact so as to generate regions of sensorimotor stability. In all cases, what
gets created is a manifold which stabilizes some range of sensorimotor activity, or which
establishes regions of continuity between these stabilized manifolds. The end result of this
process just described is the creature’ s behavioral space. Henceforth, | will use the term
'behavioral space' rather than ‘egocentric space' because the former emphasizes the

congtitutive role of motor behavior in the stabilization of the space.

| should like to make it clear that the behavioral space thus made availableisa
representation, and is not the actual space surrounding the organism. Of course, the latter

may be the ‘referent’ of the former, but that is a separate issue. | stress this because thereis
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agrowing tendency among philosophers of psychology and cognitive science to off-load
the work of cognition onto the world, atendency associated with the labels ‘ embedded
cognition’ and ‘ situated action’, among others. Such a philosopher might object to what |
have said, claiming that it is the real space the systemisin that coordinates perception and
behavior, and that positing representations of this space is a manifestation of latent

Cartesianism or unwitting allegiance to traditional artificial intelligence assumptions.

But such an objector would be making afairly obvious error that can be exposed by
cursory reflection. The space around the organism and the represented behavioral space can
be doubly dissociated. First, virtual reality gear aswell as dreams work because they
induce the creation of arepresentation of behavioral space, regardless of how the systemis
actually situated inits‘real’ environment. Second, various sorts of traumato the central
nervous system, notably lesions to the posterior parietal cortex of the right hemisphere,
disrupt the representation of the behavioral space while obviously leaving the actua space
surrounding the organism intact. If one thinksit is the actual space that does the work, then
the debilitating effects of such lesions are difficult to account for. Thisleads to the
antirepresentationalist’s final move, which isto claim that successful sensorimotor activity
isacontext dependent skill. Brain damage of the sort described is destroying the
implementation base of a skill, the objection claims, and not any representational
machinery. But thisis an obfuscation. To be sure, there are context dependent skills: one
must be in water (or some other suitable liquid) in order to swim. But one type of context
dependent skill is representation-mediated activity. One can disrupt the success of such
activity by compromising either the representations or the ‘ context’ (what is represented).
In either case, what oneis doing is making it so that the representations misrepresent, and
this ceteris paribus leads to failure. Merely labeling some ability a‘ context dependent skill’
shows nothing about itsreliance, or lack thereof, on representations. The objector is

making the same mistake as one who argues that the purpose of stop signsisn't to get cars
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to stop, because their real purpose isto reduce the number of car collisions. In order to be
worth anything, such an argument would require some independent reason to think that
reduction of number of accidentsis effected by some means other than getting cars to stop.
Failure to show this |leaves open the option that the both descriptions of the 'purpose’ of

stop signs are legitimate.

There are at this point a number of points worth mentioning. First, the behaviora space
may very well require maintenance in order to remain stable, as when one gets anew pair
of glasses, or more obviously when one wears prisms that alter the relationship between
eye/head movement and change of retinal location. In such cases, it takes sometimeto re-
coordinate the temporarily uncoordinated manifolds, and to regain stability. Second, it
should be clear that once the behavioral space has been constructed, it is not tied
exclusively to any modality. It is, as Kant maintained, a resource which is used to ‘ make
sense of’ the deliverances of all the relevant senses. But we have gone beyond Kant,
because we have seen exactly how and why motor action plays a congtitutive rolein the
stabilization of spatial import. The stabilizations required to create the behaviora space are
stabilizations which depend on motor manifolds as much as sensory manifolds. Neither in

isolation could possibly provide the materials for the construction of this space.

These considerations lead to what | will call the coor dination principle:
The content of an element e of manifold M is determined in part by the character of M, but

also in part by the character of all manifolds c- or s-coordinated with M.

The coordination principle entails that part of the content of, say, apoint in visual spaceis
provided in part by how one would orient (a motor action) towards that point, and how one
would move one’ sarm in order to bring the hand to that point, such as THE THING |

COULD GRASPBY REACHING THUS (where the materia in all capsisa
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nonconceptual content specification). Similarly, part of the content of afelt location is given
by how one would visualy orient to that location. Something like the coordination principle
is behind the thought of Evans when he writes:
The subject hears the sound as coming from such and such a position, but how is
this position to be specified? We envisage specifications like this: he hear the sound
up, or down, totheright or to the left, in front or behind, or over there. It is clear
that these terms are egocentric terms: they involve the specification of the position
of the sound in relation to the observer’s own body. But these egocentric terms
derive their meaning from their (complicated) connections with the actions of the
subject...
Auditory input, or rather the complex property of auditory input which codes the

direction of the sound, acquires a spatial content for an organism by being linked
with behavioral output... (Evans 1985, p. 384-5)

Thereis abundant empirical evidence to support the connection between spatial
representation and motor engagement. | will mention only two old, but rather famous
examples herel” Thefirst isHeld and Hein's (1963) kitten experiments. Through a clever
apparatus involving harnesses and small gondolas, they arranged it so that two kittens were
each exposed to nearly identical visual input from birth. The difference between the two
was that only one of the kittens actively explored its surroundings; the other was passively
moved in an identical manner around identical visual stimuli. In terms of the present theory,
only thefirst kitten was able to effect a coordination between its motor and sensory (in this
case only visual) manifolds. The result was that only the first kitten devel oped normal 3-D
visual perception. The second exampleis Bach-Y-Rita s (1972) visual prosthesis device.
This apparatus was an array of tactile stimulators, worn by a blind subject on the stomach
or back, which was driven by avideo camera, typically worn on the head. The device
worked marvelously well at |etting blind subjects 'see' their surroundings, but only after an
initia training period during which subjects were allowed to move around and actively

explore their surroundings while wearing the apparatus. That is, for subjects whose camera

17 More empirical evidence, including much which is quite recent, is cited and explained in Grush 1995,
1997, in preparation.
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was not controlled by their own movements, either because the camera was on someone
else’ s head, or mounted on atable, or because the subjects were not allowed to move at al,
such subjects did not get to the point where they interpreted the tactile array as providing
distal spatial information. Subjects who wore the camera, and were allowed to move, rather
quickly got to the point where they non-inferentially interpreted the tactile stimulation as

gpatial perception of their surroundingsin a quite appropriate manner.

Notice that the behavioral spaceis possible only through the implicit adoption of some
position and orientation as an origin or center. The coordination of retinotopic stimulus
location and eye position to stabilize object location stabilizes that location in a coordinate
frame anchored to the head. Coordinations with further manifolds leads to a coordinate
frame anchored to the torso. And coordinating this with vestibular information givesrise to
ahybrid manifold which is of great use: a manifold centered on the torso, and whose
rotational orientation is anchored to the torso, but whose vertical orientation is aligned with
the gravitational field. The exact nature of thisimplicit anchor point of the behavioral space
islessimportant that the fact of its existence. Thisimplicit anchor of the behavioral space |
will call the point of view, or POV. Though in so doing | wish to flag that thisterm
employs two metaphors, one spatial and one modal. The spatial metaphor isthat of a point
inagpatia realm. While | think the spatiality is called for, | would like to stress that the
‘point’ need not be a 0-dimensional point, but may be spread over some region of space.

I’ s role as an anchor does not depend on restricting its extension to nothing. Regarding the
modal metaphor, it should be clear that a point of view, as| have describeit, isnot tied to a

‘view’ inthe strictly visual sense, nor limited to sensation in general.

It can now be seen why objectivity requires more than existence unperceived, if objectivity
means conceived of as independent of the current point of view. Thisis because the

behavioral space which implicitly definesthe POV is, aswe have seen, not exhausted by
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sensory input, but is constructed from these together with motor behavior. There are
entities which are stabilized with respect to the POV, but not necessarily tied to perception.
For example, when driving a car the gearshift and brake pedal is often not perceived when
not being used, but they are represented in the behavioral space nonetheless: the brake
pedd isright there [insert the motion of the foot to the left], and the gearshift right there
[insert the characteristic motion of the right hand down to the side, hand formed such asto
grasp the knob]. But an entity might very well be stabilized within the behavioral space
without being conceived of as being independent of that space. We typically do conceive of
stable entities in our behavioral space as being independent of our POV, but that is an

achievement to be explained, not a counterexample to the claim.18

We now have an answer to the question what distinguishes a merely physiological
manifold from a genuine spatial manifold. The answer isthat a spatial manifold is one
which is constituted by the appropriate coordination of motor and sensory manifolds. | am
thus explicitly claiming that behavioral spaceis a separate manifold, separate from those of
any of the sensory or motor manifolds, which is stabilized from these manifolds, and by
the coordination principle, supplies these other manifolds with spatial import. It s,
accordingly, a supra-empirical heurocognitive resource. The reason Bach-Y -Rita's subjects
could learn to interpret the tactile array as spatial so quickly (typically on the order of afew
hours) is that these subjects aready had a behavioral space, as all blind people do. All they
needed to do was to learn to coordinate the new tactile/visual manifold with this pre-

existing spatial manifold, as opposed to trying to learn to coordinate it with the dozens of

18 We can now see why Strawson in ‘ Sounds’ made the mistake of claiming that one can have the notion of
an objective particular without the notion of oneself as a subject. Strawson took himself to have provided
the machinery for objective particulars when in fact all he provided was particulars independent of perception
-- existence unperceived. That one can have a notion of unperceived existence without the notion of the self
as asubject, even if true, is not an objection to the interdependency thesis. For Strawson, the subject
emerges only when forced to interact with others. If thisis so, this interaction also forces one to conceive
of particulars as independent of the point of view. So even adopting Strawson’s moderate social
constructivism does not force the abandonment of the interdependence thesis. But we shall see that the
social element is unnecessary, and in fact is dependent upon more basic nonsocial capacities.
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distinct sensory and motor manifolds with which they were already familiar. Whether the
brain constructs this behavioral spatial manifold on the basis of experience together with
simple associative learning rules, or isinnately specified to produce it under the appropriate
conditions, isaquestion | need not take a stand on here (but my suspicions are that thereis
a strong innate component). Once properly understood, this question becomes one for

cognitive neuroscience to answer.

One might be tempted to stop at this point. The thought will be that the things that are
stabilized in the behavioral space are objects, and the agent which is at the 'center’ of this
space, which occupies the POV, isa subject. If so, then we have provided an account of
sojectivity with our account of behavioral space. But this idea stumbles shortly out of the
gate. First, what we are after is the cognitive machinery which allows a system to conceive
of itself as a subject with a POV, not the mechanisms which merely supply a point of view.
All that has been done here isthe latter. We have shown that a system hasa POV in virtue
of having an behavioral space. It just isthe implicit nexus of behaviora efficacy constituted

by the coordination of sensation and action.

The second reason we are not at a position where we can stop has already been
foreshadowed a few paragraphs back. The 'objects which are available in the behavioral
gpace are not yet objects in the required sense. Recall, what we need to account for isthe
ability to conceive of something as the sort of thing which isindependent of the current
POV. Since the behavioral space provides only one point of view, smply having an

behavioral space -- having a point of view -- cannot provide this ability.

The present account isthusin conflict with Daniel Lloyd's (198@) so-called dialectical
theory of representation. LIoyd takesit that having access to an object via more than one

sensory modality (or even sensory receptor!) is sufficient for objectivity -- presumably
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because the object will be given from more than one point of view, so to speak. But if the
present account is correct, then individual sensory modalities do not constitute points of
view at al. A sensory modality of asystem is either coordinated with the other sensory and
motor manifolds of that system, or it isnot. If it is, then it contributes to the same point of
view in virtue of being coordinated with the same behavioral space. If it isnot, then it
provides no point of view at all. We might adapt Evans famous phrase thus: for such
systems, thereis only one point of view, because there is only one perceptuo-behavioral

nexus.

This section has not yet revealed the full structure of the mechanisms which make
sojectivity possible. But two important things have been established: first, the nature of
behaviora space has been analyzed in away which both distinguishes it from nonspatial
manifolds, and makes our understanding of it in terms of neural mechanisms unmysterious
(thiswill be explored briefly in the final section). Second, we have had the opportunity to
get clearer on what we are after, to distinguish independent of perception from independent
of the point of view. Our next job isto explore the mechanisms which alow a system to
represent its own point of view as such, and to make sense of points of view other than its

own, which nonetheless are points of view on the same objects.

3. Evans' Thesis

Much of Gareth Evans later work addressed the nature of objectivity, spatial
representation, and their inter-relations. In The Varieties of Reference, Evans makes the
following remarks on the relation between egocentric (= behavioral) space, and objective

space (I hope | may be forgiven the use of such along quote):
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We now have to inquire what makes such Ideas of placesin egocentric space
adequate ldeas of positionsin public space... Any subject who is able to think
objectively about space -- any subject who can be credited with a cognitive map of
any region -- must know what isinvolved in ... imposing his knowledge of the
objective spatial relations of things upon an egocentric space. Someone who has a
cognitive map of Oxford, for example, must be able to contemplate the imposition
of this map in the course of histravels (perhapsin avery densefog). 'If | am here,
midway between Balliol and the Bodleian, then that must be Trinity, and so the
High must be down there." In such a situation, one may have to choose between
severa ways of effecting a coincidence between egocentric space and one's
conception of objective space. Each way of effecting a coincidence would generate
hypotheses about what one should be able to observeif oriented in this or that
direction, and what one would observe if one moved in this or that direction. At the
sametime, of course, each way of effecting the coincidence would entail an
identification between every discriminable point in egocentric space and some point
in objective space...

Such thought presupposes the ability to represent the spatial world by
means of a cognitive map. But nothing that the subject can do, or imagine, will
entitle us to attribute such arepresentation to him if he cannot make sense of the
ideathat he might be at one of the points representable within his map. We say that
the subject thinks of himself aslocated in space (in an objective world that exists
independently of him, and through which he moves); only if thisis so can the
subjects egocentric space be a space at al. But what does this thinking of himself as
located mean except that the subject can in genera regard his situation 'from the
objective point of view'? And this means that in genera he has the ability to locate
his egocentric space in the framework of a cognitive map. (Evans 1982, p. 162-
163)

What iscrucial for Evansis‘effecting a coincidence’ between one' s egocentric space and a

cognitive map. Evansis nowhere entirely clear about what he means by a cognitive map,

but we can get the mileage we need with the following example, taken from Evans (1985):
If b, and c are envisaged to lie upon a straight line, when what is envisaged is an
instance of the simultaneous concept -- a concept whose most direct application lies
in a presentation of the three elements a, b, and c together -- then a, b, and ¢ must
thereby be conceived to exist in exactly the sameway. If a, b, and c are believed to
exist in such an arrangement when b is perceived and aand ¢ are not, then aand ¢

are conceived to exist, though not perceived, in exactly the same sensein which b,
now perceived, exists.

In thisexample, thereisan initia representation of the spatial relations between a, b and ¢
(suppose that these are statues in a park that can be recognizable by sight). Call this
representation the cognitive map. Suppose further that | can locate aand b in my behavioral

space, perhaps because they are directly in front of me and in sight, aisjust ahead and to
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theleft, and b isjust ahead and to theright (I am here departing from the details of Evans
example). If my map of a, b and c lying on astraight line is brought into coordination with
the aand b as represented in my behavioral space, then | will bein aposition to locate ¢ in

my behaviora space even though | cannot perceiveit; it isjust over thereto theright.

It isclear that what Evans means by * effecting a coincidence’ is a case of what | have been
calling ac-coordination. It involves establishing identities between elementsin one
manifold (the behavioral space) and elementsin another (the cognitive map). Among the
elementsidentified is the point of view. The nexus which defines the behaviora spaceis
identified with one of the myriad points on the map. Upon such a c-coordination, and by
the coordination principle, the elements in the cognitive map inherit the locatability of
elementsin the behavioral space. Moreover, the elementsin the behaviora space inherit the
properties of objects in the cognitive map. What needs to be established isthat the cognitive

map represents objects and space as objective.

Thisis easy enough to do. Because the cognitive map represents points of view as
locations in the space (e.g. the familiar 'Y OU ARE HERE' arrow), there is nothing special
about any of the points of view as such. The anchor of the system’s own point of view has
no specia statusin the map -- it is one point among many. This, together with the fact that
the map is unaffected by atering the location of the anchor, guarantees that the elements
within the map are thus represented as being independent of this point of view, because
those elements and their relations remain the same no matter where one places the ‘Y OU

ARE HERE' indicator. Thisbringsusto what | will call Evans’ Thesis:

The elements in the behavioral space achieve objective import when the behavioral space,
B, and thus the elementsin it, are c-coordinated with a spatial manifold, A, that isitself

independent of B, and capable, in principle, of supporting arbitrary c-coordination with B.
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Moreover, this very c-coordination involves placing the POV, which isonly implicit in B,
explicitly in A, and thus provides the necessary tools for conceiving of the POV asa point

of view on an order independent of that point of view.

Theremaining puzzleisthat it is not initially obvious where the cognitive map, or as| shall
cal it, the allocentric manifold (A in the statement of Evans Thesis above), comes from.
The manifolds whose coordination results in the behaviora space are al immediately
available to the system, as bare manifolds, in perception or action. But the allocentric
manifold, by definition, isnot. To address this, we return finally to Kant. Recall that for
Kant, it is the imagination which allows one to represent objective space. | propose a
particular reading of this, which isthat the imagination provides a representation of space
viathe adoption of an imagined point of view other than the imaginer’ s actual point of
view, such that the imaginer's actual point of view is one of the points explicitly

represented in the imagined point of view.

It might be thought that thisis not what Kant had in mind. And perhapsit isn't. But
wesather or not it iswhat Kant meant, | think it is correct. In addition, | think thereis at least
some reason to attribute this reading to Kant. The alternate reading of Kant would be that
the synthesis of objective space and time proceeds by, asit were, appending more and
more space and time to that bit of it given in intuition. For instance, while sitting at the
corner cafe, | can project my attention in this or that direction in order to ‘imagine’ an
indefinitely large spatial expanse projecting out from here. Thisidea has appeal, but it is not
sufficient for objective space, because al one is doing is expanding the behaviora space.
The appended spatial locations are represented as being way way over in that direction, for
example, where the directions and distances represented are still given in egocentric terms,

and hence are not objective.
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Bigger blemishes become visible on this aternate reading when we turn our attention from
gpace to time. In thefirst place, thinking of timesin the distant past or future obviousy
relates them to the present, which is specifiable only from the behavioral anchor.
Furthermore, in the case of time, thereis textual evidence that Kant had in mind the
adoption of an imagined viewpoint, rather than the imaginative augmentation of the actual
behavioral space(time). Time, for Kant, could only be represented as a spatial magnitude: a
line. Thisis clearly not the way timeis given to usin intuition -- appending more future
times or more past times to now does not result in an intuited line. In thinking of timeasa
line, we adopt the imagined point of view of abeing which canintuit time as a spatia
magnitude. It is the coordination of this 1-dimensional manifold with time as we experience

it which providestime for uswith objective import.

Similarly, it seems reasonable to suppose that in imagining objective space, we are
imaginatively adopting another point of view on some spatial realm or other, and
coordinating the space represented from this other point of view with our behavioral space.
This other point of view might be a possible point of view, such asaview of acity from
high above, or it might not, as with the point of view of abeing which has al of space
giventoitinintuition without its point of view being located in that space -- the spatial

intuition of God.

There aretwo final, and brief, detours before we can proceed to the next section. The first

has to do with an Evansian objection to the position | have been defending.

It is often said that in such thinking we are taking the third-person, or God’ s-eye,
point of view, but... | rgject thisway of looking at the matter. This formulation
expressesideal verificationism; whereas in fact the thinking istruly objective-- it is
from no point of view. (Evans 1982, p. 152)
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First, | should point out that in making this objection, Evansis creating an inconsistency in
his later philosophical views. In ‘Molyneux’s Question’, an articlewhich isadirect
inspiration of my own thinking on these topics, Evans argues that the ability to represent
gpatial relations as genuinely spatial depends on relating them to complex behaviora

dispositions. We have aready seen some of Evans' remarks on thistopic.

Obvioudly, I think Evansisright about this, but if so, then it is not possible to represent
gpatial relations save as relations between things in a (perhaps imaginary) behaviorally
fertile arena. And this just means representing them from a point of view. The idea that
there could be arepresentation of spatial relations as genuine spatial relations represented
from no point of view is plainly inconsistent with Evans' own views on spatial
representation. Moreover, | think it is possible to drop the *no point of view’ requirement
while doing justice to Evans motivations for adopting that requirement. These motivations
areto avoid idea verificationism, the position that the meaning of statements about, e.g.
distance places or microscopic objects, is to be analyzed as the content of the experience of
apossible, ideal, being that could experience the places, entities and properties which such
statements concern. Thisis avoidable because in claiming that objective spaceisan
imaginatively constructed manifold -- an imagined experience -- oneis not thereby forced to
the conclusion that the meaning of the el ement-representationsin thisway is exhausted by
the content derived from these imaginings. Recall, for example, the coordination principle.
Thinking of alocation as objective involves thinking of it as playing a part in some
imagined experience from another point of view, but also necessarily involves thinking of it
as being related to here (via coordination with the behaviora space). It may involve much
elseaswell. That such imaginings play afoundational role in objective thought no more
entailsideal verificationism than the fact that the violin isacrucial element in Stravinski’s

Petrushka entail s that Petrushka is aviolin solo.



Grush Manifolds, coordinations, imagination, objectivity 33

The second detour is the redemption of an IOU issued in the opening section. There we
saw that Strawson thought that a system could have the capacity to represent entities as
objective even though it did not conceive of itself as a subject of experience.l® This latter

capacity, Strawson argues emerges from social interaction (1959, p. 84-85, 94-98).

There are two problems with Strawson’s position. First, as we have seen, the system
which Strawson describesin ‘ Sounds' does not in fact have the capacity to conceive of
particulars as objective. At best it can conceive of them as not being dependent upon being
perceived. But these sound particulars are still within Hero’ s behavioral space, because the
Master Sound isimmediately given to hero in experience, and is coordinated with Hero's
other experiential manifolds. That is, because the master sound is given to Hero in
experience, thereis no need for Hero to conceive of the dimension defined by that pitch
spectrum of that sound as independent of his point of view. In effect, it brings the entire

auditory world within Hero’s POV.

Second, and more importantly, it should be clear that the ability to imaginatively adopt
another viewpoint isalogical precondition for engaging in interpersonal interaction , as
such, at al. The opposite position, advocated by Strawson and many others, maintains that
one achieves the ability to conceive of other viewpoints (and thus the ability to recognize
that one’s own point of view isjust another point of view), from interpersonal or social
interaction. But this gets things hopelessly the wrong way around. A system that has no
capacity to conceive of other points of view will, in virtue of this very fact, be barred from
conceiving of interactions with other subjects as anything other than encounters with
objectsin its behavioral space. Perhaps they will be objects that make strange noises,
perhaps they will be objects that move about in ways that are a challenge to predict, but
they will be no more than objects for al that. And all the noisy and unpredictable objectsin

19 ref,
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Heaven and Earth don’t add up to a single alternate point of view. Unless, of course, the
system’ s proprietary cognitive apparatus aready has the capacity to imaginatively entertain
other viewpoints, including other spatia viewpoints. Such a system will have the tools to
hypothesize (perhaps a hypothesis forced on it by innate mechanisms) that some of these
noisy, unpredictable things have a point of view -- e.g. that one over there is experiencing
the situation like this (where this stands for some imaginatively created experience or
other). Much cognitive benefit surely comes from such interpersonal interaction, but the
bare ability to concieve of one's own point of view as such, and other possible points of

view, is not one of these benefits -- it is the capital which makes these benefits possible.

| will close this section with the following remark. We can now see that the construction of
objective space is much like the construction of the behavioral space. Each involves the
coordination of experiential manifolds. The difference isthat the construction of the
behaviora space involves the coordination of sensory and motor manifolds given directly
in experience, while objective space is constructed from the coordination of the behaviora
space with amanifold not given in experience at al, but rather provided by the imagination.
| take thisto be avindication of Kant’s position on the matter, even if he would not have

expressed the detailsin quite thisway.

4. Remarks on naturalization

It is obvious that an adequate account of sojectivity would cover much more than what has

been addressed here, and would do so in more depth. Nonetheless, | am confident that |

have at aminimum drafted a preliminary plan for the form such an account will take.20 But

20 | am uncertain of the relationship between my labors here and those of Cussins (1992), who also
provides a sketch of an account of sojectivity, in addition to coining the term. Cussins' approach and my
own are quite different, in part owing to my emphasis on neurobiological realization, and Cussins
insistence on maintaining a symmetric metaphysics. At aminimum | can say that it is not obvious to me
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thisisonly half of the goal | have set myself. Then remainder concerns anaturalistic
account of these mechanisms, in this casein neurobiological terms. Anything approaching
an adequate exposition of these neurobiological mechanismsis clearly beyond the scope of
this paper, but it will at least be possible to run through an annotated laundry list of these
mechanisms, in order to provide some substance, however thin, to my claims of

neurobiological implementation.

Imagination. | have elsewhere argued extensively2! that the neural basis of imagination is
neura circuitry that recapitulates the dynamics of overt activity. To take asmple example:
during motor control, certain areas of the brain send motor commands to the
musculoskeletal system (MSS), and on the basis of those commands, proprioceptive
signals are generated and sent back to these control centers, in part to provide these control
areas with information about the progress of the MSS. There is evidence to the effect that
there are neura circuits that mimic the dynamics of the MSS: that is, these circuits, which |
cal emulators, take a copy of the command sent to the body, and processit so asto
produce a signal which isa prediction of the proprioceptive signal which the real MSS will
produce on the basis of those same commands. Such emulators facilitate fast movements,
asthey are positioned to provide crucial feedback faster than that feedback is available from
the periphery. But if run off-line, that is, if driven by a motor signal which is suppressed
from being sent to the M SS, this emulator produces internally generate proprioceptive

information -- a.k.a. motor imagery.

The application of the strategy of emulation is not limited to motor imagery. Visua imagery
isaso plausibly the result of the operation of emulators of the motor visual loop. Given a
current visual presentation, such as aretinal image, and the current motor command (such

as astep forward, or a saccade to the |eft), the next visual presentationisin part predictable

that our accounts are incompatible.
21 Grush 1995, 1997.



Grush Manifolds, coordinations, imagination, objectivity 36

(an enlargement of the retinal image, or a shift of the image to the right). Neural
mechanisms can learn these regularities and expl oit them to generate visua imagery.22
Thereis evidence that many of the cortical sensory areas subserve this emulation function
in that they can be taken off-line, and driven directly by mock motor commands. This
however is no mean feat, as the cortical mechanisms which subserve sensory processing
must have special circuitry and learning opportunities for them to be run off-linein this

manner -- not any old system with a sensory processing component will be able to do this.

In the case of the behavioral space, matters are no different. Because the behavioral spaceis
constructed from coordinations with motor manifolds, it is possible for the entire
behaviora space to be taken *off-line’ and run via efferent copies. Something like this no
doubt happensin dreams, but it can also be effected without dreaming -- you can imagine
what it would look and fed like to walk around your desk and look at it and everything on
it from a different angle. When this happens, one is exploiting the coordinations between
motor and sensory manifolds to imaginatively move the behavioral space, or even create a
new imagined behaviora space, by driving the behaviora space with efferent copies of
motor commands which are suppressed from acting on the real motor apparatus. In this
way, experiential structures can be created which are not linked to the real behavioral space
and the point of view it supports. These counterfactual experiential structuresjust are

alocentric manifolds.

S-coordinations. The posterior parietal cortex, particularly on the right hemisphere, seems
to be engaged in exactly the sort of s-coordinations described in Section 2, and exactly for
the purpose of building a coherent behavioral space.23 For instance, there are cellsin this

areawhich are selectively responsive to locations relative to the head. These cells combine

22 My discussion of the neurobiological implementation of imagery is torturously brief. Much more detail
on this proposal can be found in Grush, 1995, in preparation. Also see Kosslyn, 1994, Mel, 1986.
23 See Anderson, et dl, @@@, @Q@, @QQ@.
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information about retinal location of a stimulus with information about the orientation of the
eyesin the head in order to stabilize areference frame anchored to the head. One plausible
mechanism, advocated by Anderson et a (19@@) is that such cellsimplement gain fields:
each cell responds to stimuli at a certain retinal location, but also hasits activity modul ated
by eye orientation. The result isthat the cell fires most strongly in response to a particular
combination of retinal location and eye orientation, and such particular combinations signal
orientations with respect to the head. Other groups of cells are involved in responding
selectively to locations in areference frame anchored to the torso, by being sensitive to
head position relative to the torso in addition to retinal position and eye orientation. These
cells are also implicated in motor action, such as reaching behaviors,2* which againisto be
expected, as reaching behaviors require that the goal of the movement be stabilized with

respect to the torso. Auditory and vestibular inputs to this area are al so well documented.2>

Cognitive maps That areas of the brain, notably the hippocampus, acts in some respects as
a cognitive map has been known for some time. For example, O’ Keefe and Nadel (1978)
found that there are individual calls, called ‘place cells' in therat hippocampus which fire
when and only when therat isin a specific location in its environment. Asthe rat moves
about, different place cells become active. But this sort of ‘map’ does not provide what is
required, because it does not allow the animal to represent its point of view as such, it
merely provides information about where the point of view islocated. For instance, if the
ratisat location L and then issues amotor command which takesit to location M, the map
will represent this change accordingly, by altering which place cells arefiring. At no point
in this process is the capacity to imaginatively disengage the point of view needed. But

O’ Keefe (1994) makes a speculative claim about the ability of such mapsto be run off-line,

in much the way | have described the off-line running of the behavioral space:

24 ref. of review article.
25 refs @@@
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| have speculated that in [animals more cognitively devel oped than the rat] the point
of view could be uncoupled from the location of the animal's body and imagined to
move to other parts of the environment. This would be accomplished by uncoupling
the movement of the focus from within the map from the animal's actual
movements with the devel opment of a mechanism for the suppression of the motor
signal to the musculature. These intended or anticipated movements would now
afford the animal a means for representing the environment from all possible
perspectives or -- what is equivalent -- from no particular perspective. (1994, p. 40)

O'Keefe s description is not quite correct, for merely allowing the ‘you are here’ arrow to
be imaginatively moved does not result in the representation of the environment from a
different perspective. Representing the environment from another perspective requires
taking the POV off-line aswell asthe ‘you are here’ element in the allocentric manifold.
But his speculation is crucia nonetheless, because when the POV istaken off-line (as
described above) the same suppressed motor commands which drive it can aso drive the
location indicator in the map, the place cells. It isthis coordination of the moving POV and
the moving place indicator which, viathe coordination principle, supplies objectivity. This
iswhat Evans took such painsto express. It isthe ability to run both spatial representations
off-line, aswell asto coordinate them wether on- or off-line that provides objectivity. It
allows, viathe coordination principle, the elementsin the map to be concieved of asred,
because they are linked to here (recall James Bond and the Eifel Tower), and alowsthe
elementsin the behavioral space to be conceived of as objective, because they are available

from other perspectives.

C-coordinations. C-coordinations involve the establishment of identities between e ements
of different manifolds, or more generally, between different featuresin distinct feature
manifolds. For example, in order for me to conceive of the building in front of me as
objective, | must establish an identity between the building represented in my behavioral
space and the building represented in my allocentric representation. This problem has been
addressed in the neurobiological literature under the heading of the binding problem. For

example, the mammalian visual system processes different features of visua stimuli, such
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as color and motion, in different cortical areas. While this distribution of labor has
advantages, is introduces the problem of keeping track of which features belong to the
which objects. This problem is most clear when one considers the visual processing of two
objects, say a stationary blue one and a moving red one. If the features are processed in
different locations, how is the brain to keep track of the fact that red and moving are to be
identified, and not blue and moving? Much evidence suggests that thisis done via
temporally binding the responses of neurons representing features that bel ong together. To
illustrate with arecklessly ssmplified example, neural pools representing RED and
MOVING LEFT could not only be firing, but firing in synchrony, say at t = 5ms, 15ms,
25ms, etc., while the neural pools responsible for processing BLUE and STATIONARY
would fire are 10ms, 20ms, 30ms, etc., while pools that process GREEN, YELLOW,
MOVING RIGHT, etc., would be quiescent. Each phase would carry the information
about a single entity, in that all features associated with that object would be represented by
neural groupsfiring at that phase. Thisis one manifestation of c-coordination, in that
elementsin the color manifold are being identified with elements in the spatial/movement
manifold. But obvioudly the same mechanisms could handle c-coordinations of other sorts
aswell. For instance the neural pools representing the building in your behavioral space
and those representing the building in your imaginatively constructed map could firein

synchrony when the cognitive system represents them as the same building.

5. Conclusion

Any honest assessment of the degree to which | have clarified al the details of subjectivity
and objectivity would be rather harsh. Thereis much about the nature of these notions
which | have not addressed, and for which it may not be clear that the theoretical machinery

| have developed will even be capable of addressing. To illustrate: | have said nothing
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about the conceived distinction between mental states and physical states, | have said
nothing about our conception of the minds of others, | have said nothing about the
distinction between objective things and objective facts | have also said very little about the
different sorts of imagination required for the allocentric viewpoint, such as the ability to
imaginatively assume the position of abeing which canintuit time asaspatial line. | have
said nothing about the concelved appearance/reality distinction which seemsto be an
integral part of our own conceptual scheme. | have said nothing about the role that our
notions of causality, or our naive theories of perception play in out self conception.26 A full

catalogue of the deficiencies of the theory | have developed would tax patience.

While such lacunae speak to the shortcomings of this article, they speak with alouder voice
to the difficulty and complexity of the problem. But standing slack-jawed at the challenge
of such complexity and the risk of failureit presentsis hardly productive. | have
accordingly endeavored to address these issues by concentrating on what strikes me as one
of their roots -- the ability of a system to represent itself as having a point of view on an
objective order. This ability is arguably the starting point for many of the other issues just
mentioned, and it also seemed to be a place where an empirical beachhead might be
established. But regardless of the success of my own theoretical venture in the matter, |
hope at aminimum to have helped bring to the fore the importance of a cluster of issuesto

which few engaged in the naturalization of the mind have paid sufficient attention.
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