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Introduction

Everyone has their own view of the nature of consciousness basedroedtieation and
background. The intention of this book is to expand this view by providingsaght into

the various ideas and beliefs on the subject as well as a refiesmarrent work in

neuroscience. The neuroscientist should find the philosophical discusseresiimg

because this provides first-person insights into the nature of consessusand also
provides some subtle arguments about why consciousness is not a ioijdan. The
student of philosophy will find a useful introduction to the subject andnmrd#ton about
neuroscience and physics that is difficult to acquire elsewhere.

It is often said that consciousness cannot be defined. This is nophilesophers have
indeed defined it in its own terms. It has two principle componemsityfphenomenal
consciousnessvhich consists of our experience with things laid out in space amg ti
sensations, emotions, thoughts, etc., and secoacitgss consciousnesshich is the
processes that act on the things in experience.

As will be seen in the following pages, the issue for thensisteand philosopher is to
determine the location and form of the things in phenomenal consciousnpesnomenal
consciousness directly things in the world beyond the body, is it baiivity based on
things in the world and internal processes, "a sort of virtual readity’s it some spiritual or
other phenomenon?

A note on Naive Realism

Children tend to believe that the world is identical to the world tiey see and feel. A
very young child might even think that
curiously shaped shadow is a monster] Maive Realism
be fooled into thinking that there really a Tree
people inside a television set. Old ]
children with a smattering of geomet
tend to believe that they have a 'point e
that sees the  world. Physic
considerations show that ideas such
these are highly contentious; we have t
eyes with different images in eac
normally the only images in the world are created by optical instruments stioh @ye and
the photons that carry light to the observec
cannot and do not all exist at a sing
point. Some of the discrepancies betwe
the physical reality and our experience §
shown in the illustrations.

Images can be different in the two eyes

The naive realist idea of perceptid
involves a point eye looking at
geometrical form. But the physics |
different; there are two eyes wit
sometimes very different images in eadws
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Light falls all over the cornea from every part of a view - there is no 'pognt ey

The cloud of photons that compose lig| Many things cannot be in a point
must get in the way of the view but naiy
realism neglects this, regarding th
photons as somehow transparent
gathering as an impossible group

millions of photons in a viewing point ‘-. i,
Light rays go \/gsjj

There are no images .o
outside optical everywhere, !t IS
instruments only after light
has passed through an optical instrument such as the eye that an
image is formed. Hold up a sheet of paper - there are no snwemge

it.

The illustrations show the nature of one of the most difficult
problems studied by neuroscience: how can the images on the two
retinas become experience? How can we imagine things or

experience dreams and hallucinations?

A degree of Naive Realism is a sensible idea for coping thitheveryday problems of
working and living. Most physical scientists and people in generaltarsome extent,
Naive Realists until they study the biology of sensation angrl@dems of perception and
consciousness. There is often a suspicion, or even fear, amongstRéalgts that any
analysis of conscious experience is a suggestion that the daegk not exist or everything
is imaginary. These fears are unfounded: Neurosciencaushaa the part of the physical
world represented by brain activity and is part of medicine.

Other uses of the term "Consciousness"

This book is about a specific meaning of the word consciousness tbétinterest to

neuroscientists. This is defined carefully in the sections thkiwioHowever, the term

"consciousness" has been used by philosophers to describe the funintenaakion of a

person with the world, especially social and political interactéor also to describe a
person's moral conscience. The text below, based on the entry forciimmess" in

Wikipedia, describes this other use of "consciousness”.

"Consciousness" derives from the Latin word ‘conscientia’ whichapiymmeans moral

conscience. In the literal sense, "conscientia" means knowledge-tindt is, shared
knowledge. The word first appears in Latin juridic texts by wsituch as Cicero. Here,
conscientia is the knowledge that a witness has of the deed obmerakse. In Christian
theology, conscience stands for the moral conscience in which our actions andriatargi

registered and which is only fully known to god.

Locke's "forensic" notion of personal identity founded on an individual coms@ubject
would be criticized in the 19th century by Marx, Nietzsche and Fread yarious different
angles. Martin Heidegger's concept of Desein("Being-there™) would also be a tentative
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to think beyond the conscious subject.

Marx considered that social relations ontologically preceded indivichradciousness, and
criticized the conception of a conscious subject as an ldeologn asstrument of an
ideological conception on which liberalism political thought was foundedix Ma
particular criticized the 1789 Declaration of the Rights of Man ahdhe Citizen,
considering that the so-called individual natural rights were idexdb fictions
camouflaging social inequality in the attribution of those rightser, Louis Althusser
would criticize the "bourgeois ideology of the subject” through theemirafinterpellation
("Hey, you!").

Nietzsche, for his part, once wrote that "they give you frelé amily to later blame
yourself", thus reversing the classical liberal conceptiomes Wwill in a critical account of

the genealogy of consciousness as the effect of guilt andritesset”, which he described

in On the Genealogy of Moral$lence, Nietzsche was the first one to see how much the
modern notion of consciousness was indebted to the modern system ofypeviath
judged a man according to his "responsibility”, that is by thecimmsness through which
acts can be attributed to an individual subject: "I did this! this is me¥is€@ousness is thus
related by Nietzsche to the classic philosopheme of recognitmchwaccording to him,
defines knowledge.

According to Pierre Klossowski (1969), Nietzsche considered conscigusaebe a

hypostatization of the body, composed of multiple forces ("Friedtietzsche, The Will to

Power"). According to him, the subject was only a "grammatical fictiwa believed in the

existence of an individual subject, and therefore of a specific aathemch act, insofar as
we speak. Therefore, the conscious subject is dependent on the existdaoguage, a
claim which would be generalized by critical discourse amal{ge for example Judith
Butler).

Michel Foucault's analysis of the creation of the individual sultfgough disciplines, in
Discipline and Punisi{(1975), would extend Nietzsche's genealogy of consciousness and
personal identity - i.e. individualism - to the change in the jurigienal system: the
emergence of penology and the disciplinization of the individual duljgough the
creation of a penal system which judged not the acts as it éllegebut the personal
identity of the wrong-doer. In other words, Foucault maintained thatidmyrjg not the acts
(the crime), but the person behind those acts (the criminal), therrmpedeal system was
not only following the philosophical definition of consciousness, once alganonstrating
the imbrications between ideas and social institutions ("mhtdaalogy” as would call it
Althusser); it was by itself creating the individual persortegarizing and dividing the
masses into a category of poor but honest and law-abiding ciinenanother category of
"professionals criminals” or recidivists.

It can be seen that this other meaning of the term consciousrasmected to the idea of
‘consciousness as conscience' in which conscious thoughts may or nieeyussd in the
processes that might be called free will. It is not considered in this book.



Part |: Historical Ideas

This section is an academic review of major contributions to consciousness. SRediders
who are interested in the current philosophy of consciousness will fmdntiitart Il and
readers interested in the neuroscience of consciousness should refer to Part Ill.

Aristotle. (c.350 BC). On the Soul.

(De Anima)http://psychclassics.yorku.ca/Aristotle/De-anima/

Aristotle, more than any other ancient philosopher, set the terneeoénce for the future
discussion of the problem of consciousness. His idea of the mind is siseune the
illustration.

Aristotle was ghysicalis believing that things are embodied in the material universe:

. That is precisely why the
study of the soul must fall within
the science of Nature, at least
so far as in its affections it
manifests this double character.
Hence a physicist would define 3
an affection of soul differently
from a dialectician; the latter
would define e.g. anger as the
appetite for returning pain for Impression rmoving Impression
pain, or something like that, Objectin - through air in the sense
while the former would define it _ the world organs

as a boiling of the blood or | Time g

warm substance surround the A
heart. The latter assigns the
material conditions, the former
the form or formulable essence;
for what he states is the
formulable essence of the fact,
though for its actual_existencg Exension in time
there must be embodiment of it I
in a material such as is
described by the other."(Book 1)

Aristotle's idea of the mind

I | Mind is something in the
head

|
|
l f
|

| Mind extended in
. time and space
The works of Aristotle v h and at a point
provide our first clear 5 !

account of the concept o
signals and information. H
was aware that an event can
change the state of matter and this change of state caansenitted to other locations
where it can further change a state of matter:

"If what has colour is placed in immediate contact with the eye, it cannot be seen. Colour sets in
movement not the sense organ but what is transparent, e.g. the air, and that, extending continuously
from the object to the organ, sets the latter in movement. Democritus misrepresents the facts when
he expresses the opinion that if the interspace were empty one could distinctly see an ant on the
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vault of the sky; that is an impossibility. Seeing is due to an affection or change of what has the
perceptive faculty, and it cannot be affected by the seen colour itself; it remains that it must be
affected by what comes between. Hence it is indispensable that there be something in between-if
there were nothing, so far from seeing with greater distinctness, we should see nothing at all." (Book

1))
He was also clear about the relationship of information to 'state":

"By a 'sense' is meant what has the power of receiving into itself the sensible forms of things without
the matter. This must be conceived of as taking place in the way in which a piece of wax takes on
the impress of a signet-ring without the iron or gold; we say that what produces the impression is a
signet of bronze or gold, but its particular metallic constitution makes no difference: in a similar way
the sense is affected by what is coloured or flavoured or sounding, but it is indifferent what in each
case the substance is; what alone matters is what quality it has, i.e. in what ratio its constituents are
combined"(Book II)

Aristotle also mentioned the problem of the simultaneity of expesieThe explanation
predates Galilean and modern physics so lacks our modern languaxgaain how many
things could be at a point and an instant:

"... just as what is called a 'point' is, as being at once one and two, properly said to be divisible, so
here, that which discriminates is qua undivided one, and active in a single moment of time, while so
far forth as it is divisible it twice over uses the same dot at one and the same time. So far forth then
as it takes the limit as two' it discriminates two separate objects with what in a sense is divided:
while so far as it takes it as one, it does so with what is one and occupies in its activity a single
moment of time. (Book 111)

He described the problem of recursion that would occur if the mine deee to the flow of
material things in space:

"...mind is either without parts or is continuous in some other way than that which characterizes a
spatial magnitude. How, indeed, if it were a spatial magnitude, could mind possibly think? Will it
think with any one indifferently of its parts? In this case, the 'part' must be understood either in the
sense of a spatial magnitude or in the sense of a point (if a point can be called a part of a spatial
magnitude). If we accept the latter alternative, the points being infinite in number, obviously the mind
can never exhaustively traverse them; if the former, the mind must think the same thing over and
over again, indeed an infinite number of times (whereas it is manifestly possible to think a thing once
only)."(Book 1)

Aristotle explicitly mentions the regress:

"..we must fall into an infinite regress or we must assume a sense which is aware of itself." (Book
[11,425b)

However, this regress was not as problematic for Aristotleiagor philosophers who are
steeped in nineteenth century ideas. Aristotle was a physidilisivas not burdened with
materialism and so was able to escape from the idea thahty@ossibility for the mind is
a flow of material from place to place over a succession obuwirted instants. He was
able to propose that subjects and objects are part of the samehthimgtes that thought is
both temporally and spatially extended:

"But that which mind thinks and the time in which it thinks are in this case divisible only incidentally
and not as such. For in them too there is something indivisible (though, it may be, not isolable)
which gives unity to the time and the whole of length; and this is found equally in every continuum
whether temporal or spatial.”

This idea of time allowed him to identify thinking with the objetthought, there being no
8



need to cycle thoughts from instant to instant because mental time is extended:
"In every case the mind which is actively thinking is the objects which it thinks."
He considered imagination to be a disturbance of the sense organs:

"And because imaginations remain in the organs of sense and resemble sensations, animals in their
actions are largely guided by them, some (i.e. the brutes) because of the non-existence in them of
mind, others (i.e. men) because of the temporary eclipse in them of mind by feeling or disease or
sleep.(Book II)"

And considered that all thought occurs as images:

"To the thinking soul images serve as if they were contents of perception (and when it asserts or
denies them to be good or bad it avoids or pursues them). That is why the soul never thinks without
an image."(Book IlI).

Aristotle also described the debate between the cognitive and tetstvapproaches with
their overtones of the conflict between modern physicalism andweetieth century
materialism:

"Some thinkers, accepting both premisses, viz. that the soul is both originative of movement and
cognitive, have compounded it of both and declared the soul to be a self-moving number."(Book I)

The idea of a 'self-moving number' is not as absurd as it segmadich of Ancient Greek
philosophy.

Aristotle was also clear about there being two forms involvgaenseption. He proposed
that the form and properties of the things that are directtiggrmind are incontrovertible
but that our inferences about the form and properties of the timrigs vorld that give rise
to the things in the mind can be false:

"Perception (1) of the special objects of sense is never in error or admits the least possible amount
of falsehood. (2) That of the concomitance of the objects concomitant with the sensible qualities
comes next: in this case certainly we may be deceived; for while the perception that there is white
before us cannot be false, the perception that what is white is this or that may be false. (3) Third
comes the perception of the universal attributes which accompany the concomitant objects to which
the special sensibles attach (I mean e.g. of movement and magnitude); it is in respect of these that
the greatest amount of sense-illusion is possible."(Book IIl)

Imagination, according to this model, lays out things in the senses.



Homer,(c.800-900 BC)The lliad and Odyssey

Odyssey

Panpsychism and panexperientialism can be traced to, at leasts'sidimd. Just reading
the book allows us to experience what a different focus of conscemugeas like. It is a
way of being, Being an Homeric Greek, distinct from being a mmod&n. Both states of
consciousness result in different ways of experiencing the world.

As we read the lliad, we are drawn into the book through the intagestes in us and the
feelings it evokes in us through the meter and the languagee@ter becomes the book.
"The reader became the book, and the summer night was like theoosnlkeing of the
book' (Wallace Stevens). That experience of becoming the book, of loasingglf in the
book, is the experience of a different aspect of consciousness, being an Homekic Gr

Homer frequently ascribes even our emotions to the world around usndgieata do not
just fear but fear grips them, for example: "So spake Athenepaeadear gat hold of them
all. The arms flew from their hands in their terror and &lllupon the ground, as the
goddess uttered her voice" (Odyssey book XXIV).

The German classicist Bruno Snell, in 'The Discovery of the Manovides us with 'a
convincing account of the enormous change in... human personality which took place during
the centuries covered by Homer (to) Socrates.'(The London Tinesry Supplement).
Snells book establishes two disinct aspects of consciousness. H& lsayexperience of
Homer differs from our own'(p.v). 'For Homer, psyche is the forcehvkeeps the human
being alive'(p.8). When the psyche leaves, the owner loses consciouEmeddomeric
'‘psyche’ is where pan-pychism originates. It begins in a ptinoeof consciousness as a
force that is seperate from the body. Snell compares Homiee teaigedy of Orestes, which
focuses on the individual. Homer concentrates on the action(procesd)easduation in
preference to the agent'(p.211) Orestes is in a different statms€iousness, 'a new state
of consciousness'(p.211).
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Plato (427-347BC)

The Republic http://www.constitution.org/pla/repub_00.htmEspecially book VI
http://www.constitution.org/pla/repub_06.htm

Plato's most interesting contributions to consciousness studies dreok VI of The
Republic His idea of the mind is illustrated below.

He Dbelieves that light
activates pre-existingl Plato's idea of the mind
capabilities in the eyes:

"Sight being, as | conceive, in
the eyes, and he who has eyes
wanting to see; color being also
present in them, still unless
there be a third nature specially Mind is sormething in the
adapted to the purpose, the o head
owner of the eyes will see Object in Jr

. . the world
nothing and the colors will be
invisible."

Third nature
{light)
However, it is in the : Mind's eye
metaphor othe divided line

that Plato introduces 4
fascinating account of the
relationships and propertie Forrms
of things. He points out tha provided
analysis deals in terms of th by the soul

relationships of pure forms:

o7

U

"And do you not know also that although they make use of the visible forms and reason about them,
they are thinking not of these, but of the ideals which they resemble; not of the figures which they
draw, but of the absolute square and the absolute diameter, and so on -- the forms which they draw
or make, and which have shadows and reflections in water of their own, are converted by them into
images, but they are really seeking to behold the things themselves, which can only be seen with
the eye of the mind?"

Notice how he introduces the notion of a mind's eye observing memignt arranged as
geometrical forms. He proposes that through this mode of ideas we gain understanding

"And the habit which is concerned with geometry and the cognate sciences | suppose that you
would term understanding, and not reason, as being intermediate between opinion and reason."

However, the understanding can also contemplate knowledge:

"..I understand you to say that knowledge and being, which the science of dialectic contemplates,
are clearer than the notions of the arts, as they are termed, which proceed from hypotheses only:
these are also contemplated by the understanding, and not by the senses: yet, because they start
from hypotheses and do not ascend to a principle, those who contemplate them appear to you not to
exercise the higher reason upon them, although when a first principle is added to them they are
cognizable by the higher reason. "

Plato's work is not usually discussed in this way but is extendadiversals such as the
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idea of the colour red as a universal that can be applied to many specific instaintegs.

Siddhartha Gautama ¢.500BC Buddhist Texts

Siddhartha Gautama was born about 563BC. He became known as 'Buddha/gkéeed
one') from the age of about thirty five. Buddha handed down a way ah#étemight lead,
eventually, to an enlightened state called Nirvana. In the thmeteires after his death
Buddhism split into two factions, the Mahayana (greater raft oick and the Theravada
(the way of the elders). The Mahayana use the slightly derogatory ieayara (lesser raft
or vehicle) for Theravada Buddhism. Mahayana Buddhism gave risbdp s@cts such as
Zen Buddhism in Japan and Vajrayana Buddhism in Tibet. Mahayana Buddhisares
like a religion, complete with god like entities whereas ThaslavBuddhism is more like a
philosophy.

Theravada Buddhist meditation is described in books called the Reln®@éich contains
the 'Vinayas' that describe monastic life, the 'Suttas'lwhie the central teachings of
Theravada Buddhism and the 'Abhidhamma’ which is an analysis of #retwth parts or
‘pitakas’. Two meditational systems are described: the develbprok serenity
(samathabhavana) and the development of insight (vipassanabhavarta)o Elgstems are
complementary, serenity meditation providing a steady foundatiormdéode¢velopment of
insight. As meditation proceeds the practitioner passes throughea eé stages called
'lhanas'. There are four of these stages of meditation and thesl atage known as the
stage of the 'immaterial jhanas'.

The Jhanas

The first jhana is a stage of preparation where the meditader themselves of the
hindrances (sensual desire, ill will, sloth and torpor, restlessmessvorry, and doubt).
This is best achieved by seclusion. During the process of geitirad the hindrances the
meditator develops the five factors: applied thought, sustained thoaghire, happiness
and one-pointedness of mind. This is done by concentrating on a pracéceuwtijl it can
be easily visualised. Eventually the mediator experiences aduiireplica of the object
called the counterpart sign (patibhaganimitta).

Applied thought involves examining, visualising and thinking about the objedaiSecs

thought involves always returning to the object, not drifting awam fit. Rapture involves
a oneness with the object and is an ecstacy that helps absorptioandiin the object.
Happiness is the feeling of happiness that everyone has whenhsmgngbod happens
(unlike rapture, which is a oneness with the object of contemplation®-pOintedness of
mind is the ability to focus on a single thing without being distracted.

The second jhana involves attaining the first without effort, tieered need for applied or
sustained thought, only rapture, happiness and one-pointedness of mind rema&ecdrd
jhana is achieved by contemplating the first jnana. The second jpa stage of effortless
concentration.

The third jhana involves mindfulness and discernment. The mindfulness alhoalgect of
meditation to be held effortlessly in the mind. The discernment ¢srifigliscerning the
nature of the object without delusion and hence avoiding rapture.
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In the fourth jhana mindfulness is maintained but the delusion of hapmsresstemplated.
Eventually mindfulness remains without pleasure or pain. In the fountia jthee meditator
achieves "purity of mindfulness due to equanimity” (upekkhasatiparisuddhi).

The Immaterial Jhanas

The first four jhanas will be familiar from earlier, Hindu ditational techniques. Once the
fourth jhana has been achieved the meditator can embark on the irahasmas. There
are four immaterial jhanas: the base of boundless space, tle diadboundless
consciousness, the base of nothingness, and the base of neitherqem@ption-
perception.

The base of boundless space is achieved by meditating on theealodehe meditation
object. It is realised that the space occupied by the ojéciundless and that the mind too

is boundless space. The base of boundless consciousness involves aoredfisatthe
boundless space is boundless consciousness. The base of nothingness is a reatishéon tha
present does not exist, the meditator should "give attention to thenpmsn-existence,
voidness, secluded aspect of that same past consciousness belorigagdse consisting

of boundless space” (Gunaratana 1988). The base of neither-perceptram+erception

is a realisation that nothing is perceived in the void.

In Theravada Buddhism the attainment of the fourth jhana and its tematajhanas
represents a mastery of serenity meditation. This is a foundation for ingdhation.

Buddhism is very practical and eschews delusions. It is reahaegdrenity meditation is a
state of mind, a steady foundation that might, nowadays be cablegsalogical state. It is
through insight meditation where the practitioner becomes a philosthattemlightenment
is obtained.

Further reading:

The Buddhist Publication Society. Especially: The Jhanas In ThdaaBuddhist
Meditation by Henepola Gunaratana. The Wheel Publication No. 3515888 955-24-
0035-X 1988 Buddhist Publication Society.
http://www.accesstoinsight.org/lib/bps/index.html
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Seventeenth and Eighteenth Century Philosophy
Rene Descartes (1596-1650)

Descartesvas also known as Cartesius. He had an empirical approach to comesgasd
the mind, describing in hiMeditations on First Philosoph{1641) what it is like to be
human. His idea of perception is summarised in the diagram below.

Descartes idea of perception

Sensus communis that
hosts the bound percept

@ Jnextended soul
(Res Cogitans)

i
X 'ﬁl/lntuitiun
path through int_ermediate |
F'ar-ts D'I: tI-IE |:|ra||‘| \_/\/_/"a” dEgrEEs Df dLlrEltil:ll-I"
things spread in time

Fes Extensa |

Dubitability
Descartes is probably most famous for his statement:

"But immediately upon this | observed that, whilst | thus wished to think that all was false, it was
absolutely necessary that I, who thus thought, should be somewhat; and as | observed that this
truth, | think, therefore | am (COGITO ERGO SUM), was so certain and of such evidence that no
ground of doubt, however extravagant, could be alleged by the sceptics capable of shaking it, |
concluded that | might, without scruple, accept it as the first principle of the philosophy of which |
was in search.”

Descartes is clear that what he meanshioyghtis all the things that occur in experience,
whether dreams, sensations, symbols etc.:

"5. Of my thoughts some are, as it were, images of things, and to these alone properly belongs the
name IDEA; as when | think [ represent to my mind ] a man, a chimera, the sky, an angel or God.
Others, again, have certain other forms; as when | will, fear, affirm, or deny, | always, indeed,
apprehend something as the object of my thought, but | also embrace in thought something more
than the representation of the object; and of this class of thoughts some are called volitions or
affections, and others judgments.” (Meditation IlI).

He repeats this general description of thought in many placekeirMeditations and
elsewhere. What Descartes is saying is that his medita®rthoughts; that there are
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thoughts and this cannot be doubted when and where they occur (Russell (2RéS Xms
clear).

Needless to say the basiogito put forward by Descartes has provoked endless debate,
much of it based on the false premise that Descartes wasnfings an inference or
argument rather than just saying that thought certainly existwever, the extent to which
the philosopher can go beyond this certainty to concepts such as Gode swi¢he soul is
highly problematical.

The description of thoughts and mind

Descartes uses the words "ideas" and "imagination" in arratiusual fashion. The word
"idea" he defines as follows:

"5. Of my thoughts some are, as it were, images of things, and to these alone properly belongs the
name IDEA,; as when | think [ represent to my mind ] a man, a chimera, the sky, an angel or God.
Others, again, have certain other forms; as when | will, fear, affirm, or deny, | always, indeed,
apprehend something as the object of my thought, but | also embrace in thought something more
than the representation of the object; and of this class of thoughts some are called volitions or
affections, and others judgments.” (Meditation IlI).

As will be seen later, Descartes regards his mind as anemgext thing (a point) so
"images of things" or "IDEAS" require some way of being extendethdTreatise on Man
(see below) he is explicit that ideas are extended things ibr#ire, on the surface of the
"common sense". Iikules for the Direction of the Minkde notes that we "receive ideas
from the common sensibility”, an extended part of the brain. This uddbe term "ideas"
is very strange to the modern reader and the source of marakemisinterpretations. It
should be noted that occasionally Descartes uses the termaaeatling to its usual
meaning where it is almost interchangeable with ‘thought'nergébut usually he means a
representation laid out in the brain.

Descartes considers the imagination to be the way that the toimd towards the body"
(by which Descartes means the part of the brain in the body called the sensesmis)mm

"3. | remark, besides, that this power of imagination which | possess, in as far as it differs from the
power of conceiving, is in no way necessary to my [nature or] essence, that is, to the essence of my
mind; for although | did not possess it, | should still remain the same that | now am, from which it
seems we may conclude that it depends on something different from the mind. And | easily
understand that, if some body exists, with which my mind is so conjoined and united as to be able,
as it were, to consider it when it chooses, it may thus imagine corporeal objects; so that this mode of
thinking differs from pure intellection only in this respect, that the mind in conceiving turns in some
way upon itself, and considers some one of the ideas it possesses within itself; but in imagining it
turns toward the body, and contemplates in it some object conformed to the idea which it either of
itself conceived or apprehended by sense." Meditations VI

So ideas, where they become imagined images of things werghthby Descartes to
involve a phase of creating a form in the brain.

Descartes gives a clear description of his experience amtaireer that allows length,
breadth, depth, continuity and time with contents arranged within it:

"2. But before considering whether such objects as | conceive exist without me, | must examine their

ideas in so far as these are to be found in my consciousness, and discover which of them are
distinct and which confused.
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3. In the first place, | distinctly imagine that quantity which the philosophers commonly call
continuous, or the extension in length, breadth, and depth that is in this quantity, or rather in the
object to which it is attributed. Further, | can enumerate in it many diverse parts, and attribute to
each of these all sorts of sizes, figures, situations, and local motions; and, in fine, | can assign to
each of these motions all degrees of duration."(Meditation V).

He points out that sensation occurs by way of the brain, conceptudhgrgain as the
place in the body where the extended experiences are found : Meditations VI.

"20. | remark, in the next place, that the mind does not immediately receive the impression from all
the parts of the body, but only from the brain, or perhaps even from one small part of it, viz., that in
which the common sense (senses communis) is said to be, which as often as it is affected in the
same way gives rise to the same perception in the mind, although meanwhile the other parts of the
body may be diversely disposed, as is proved by innumerable experiments, which it is unnecessary
here to enumerate."

He finds that both imaginings and perceptions are extended thdgseace in the (brain
part) of the body. The area of extended things is calletethextensait includes the brain,
body and world beyond. He also considers the origin of intuitions, suggdsintnéy can
enter the mind without being consciously created: Meditations VI, 10 :

"10. Moreover, | find in myself diverse faculties of thinking that have each their special mode: for
example, | find | possess the faculties of imagining and perceiving, without which | can indeed
clearly and distinctly conceive myself as entire, but | cannot reciprocally conceive them without
conceiving myself, that is to say, without an intelligent substance in which they reside, for [in the
notion we have of them, or to use the terms of the schools] in their formal concept, they comprise
some sort of intellection; whence | perceive that they are distinct from myself as modes are from
things. | remark likewise certain other faculties, as the power of changing place, of assuming diverse
figures, and the like, that cannot be conceived and cannot therefore exist, any more than the
preceding, apart from a substance in which they inhere. It is very evident, however, that these
faculties, if they really exist, must belong to some corporeal or extended substance, since in their
clear and distinct concept there is contained some sort of extension, but no intellection at all.
Further, | cannot doubt but that there is in me a certain passive faculty of perception, that is, of
receiving and taking knowledge of the ideas of sensible things; but this would be useless to me, if
there did not also exist in me, or in some other thing, another active faculty capable of forming and
producing those ideas. But this active faculty cannot be in me [in as far as | am but a thinking thing],
seeing that it does not presuppose thought, and also that those ideas are frequently produced in my
mind without my contributing to it in any way, and even frequently contrary to my will. This faculty
must therefore exist in some substance different from me, in which all the objective reality of the
ideas that are produced by this faculty is contained formally or eminently, as | before remarked; and
this substance is either a body, that is to say, a corporeal nature in which is contained formally [and
in effect] all that is objectively [and by representation] in those ideas; or it is God himself, or some
other creature, of a rank superior to body, in which the same is contained eminently. But as God is
no deceiver, it is manifest that he does not of himself and immediately communicate those ideas to
me, nor even by the intervention of any creature in which their objective reality is not formally, but
only eminently, contained. For as he has given me no faculty whereby | can discover this to be the
case, but, on the contrary, a very strong inclination to believe that those ideas arise from corporeal
objects, | do not see how he could be vindicated from the charge of deceit, if in truth they proceeded
from any other source, or were produced by other causes than corporeal things: and accordingly it
must be concluded, that corporeal objects exist. Nevertheless, they are not perhaps exactly such as
we perceive by the senses, for their comprehension by the senses is, in many instances, very
obscure and confused; but it is at least necessary to admit that all which | clearly and distinctly
conceive as in them, that is, generally speaking all that is comprehended in the object of speculative
geometry, really exists external to me. "

He considers that the mind itself is the thing that genethteagyhts and is not extended
(occupies no space). This 'mind’ is known as ré®e cogitans The mind works on the
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imaginings and perceptions that exist in that part of the bodgdct#ttie brain. This is
Descartes' dualism: it is the proposition that there is an urmdedeplace called the mind
that acts upon the extended things in the brain. Meditations VI, 9:

"... And although | may, or rather, as | will shortly say, although | certainly do possess a body with
which | am very closely conjoined; nevertheless, because, on the one hand, | have a clear and
distinct idea of myself, in as far as | am only a thinking and unextended thing, and as, on the other
hand, | possess a distinct idea of body, in as far as it is only an extended and unthinking thing, it is
certain that I, [that is, my mind, by which | am what | am], is entirely and truly distinct from my body,
and may exist without it."

Notice that the intellection associated with ideas is partnofaative faculty capable of
forming and producing those ideas" that has a "corporeal natuig”ifitthe brain). This
suggests that the "thinking" in the passage above applies only tothoosggts that are
unextended, however, it is difficult to find a definition of these particular thoughts.

"Rules for the Direction of the Mind" demonstrates Descadalism. He describes the
brain as the part of the body that contains images or phantadias wbrld but believes
that there is a further, spiritual mind that processes the images in the brain:

"My fourth supposition is that the power of movement, in fact the nerves, originate in the brain,
where the phantasy is seated; and that the phantasy moves them in various ways, as the external
sense <organ> moves the <organ of> common sensibility, or as the whole pen is moved by its tip.
This illustration also shows how it is that the phantasy can cause various movements in the nerves,
although it has not images of these formed in itself, but certain other images, of which these
movements are possible effects. For the pen as a whole does not move in the same way as its tip;
indeed, the greater part of the pen seems to go along with an altogether different, contrary motion.
This enables us to understand how the movements of all other animals are accomplished, although
we suppose them to have no consciousness (rerum cognitio) but only a bodily <organ of> phantasy;
and furthermore, how it is that in ourselves those operations are performed which occur without any
aid of reason.

My fifth and last supposition is that the power of cognition properly so called is purely spiritual, and is
just as distinct from the body as a whole as blood is from bone or a hand from an eye; and that it is a
single power. Sometimes it receives images from the common sensibility at the same time as the
phantasy does; sometimes it applies itself to the images preserved in memory; sometimes it forms
new images, and these so occupy the imagination that often it is not able at the same time to
receive ideas from the common sensibility, or to pass them on to the locomotive power in the way
that the body left to itself -would. "

Descartes sums up his concept of a point soul seeing forms inotlee wia forms in the
sensus communis ikassions of the SquB5:

"By this means the two images which are in the brain forrobatupon the gland, which,
acting immediately upon the soul, causes it to see the form in the mind".

Anatomical and physiological ideas

In his Treatise on MarDescartes summarises his ideas on how we perceive andaeact
things as well as how consciousness is achieved anatomically gsoblpbically. The
‘Treatise' was written at a time when even galvanidradyg was unknown. The excerpt
given below covers Descartes' analysis of perception and stimulus-respoessipgc
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Fig. 1

"Thus for example [in Fig 1], if fire A is close to foot B, the tiny parts of this fire (which, as you know,
move about very rapidly) have the power also to move the area of skin which they touch. In this way
they pull the tiny fibre cc which you see attached to it, and simultaneously open the entrance to the
pore de, located opposite the point where this fiber terminates - just as when you pull one end of a
string, you cause a bell hanging at the other end to ring at the same time.

When the entrance to the pore or small tube de is opened in this way, the animal spirits from cavity
F enter and are carried through it - some to muscles which serve to pull the foot away from the fire,
some to muscles which turn the eyes and head to look at it, and some to muscles which make the
hands move and the whole body turn in order to protect it.

Now | maintain that when God unites a rational soul to this machine (in a way that | intend to explain
later) he will place its principle seat in the brain, and will make its nature such that the soul will have
different sensations corresponding to the different ways in which the entrances to the pores in the
internal surface of the brain are opened by means of nerves.

In order to see clearly how ideas are formed of the objects which strike the senses, observe in this
diagram [fig 2] the tiny fibres 12, 34, 56, and the like, which make up the optic nerve and stretch
from the back of the eye at 1, 3, 5 to the internal surface of the brain at 2, 4, 6. Now assume that
these fibres are so arranged that if the rays coming, for example, from point A of the object happen
to press upon the back of the eye at point 1, they pull the whole of fibre 12 and enlarge the opening
of the tiny tube marked 2. In the same way, the rays which come from point B enlarge the opening of
the tiny tube 4, and likewise for the others.
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he 2

We have already described how, depending on the different ways in which the points 1, 3, 5 are
pressed by these rays, a figure is traced on the back of the eye corresponding to that of the object
ABC. Similarly it is obvious that, depending on the different ways in which the tiny tubes 2, 4, 6 are
opened by the fibres 12, 34, 56 etc., a corresponding figure must also be traced on the internal
surface of the brain.

And note that by ‘figures' | mean not only things which somehow represent the position of the edges
and surfaces of objects, but also anything which, as | said above, can give the soul occasion to
perceive movement, size, distance, colours, sounds, smells and other such qualities. And | also
include anything that can make the sould feel pleasure, pain, hunger, thirts, joy, sadness and other
such passions.

Now among these figures, it is not those imprinted on the external sense organs, or on the internal
surface of the brain, which should be taken to be ideas - but only those which are traced in the
spirits on the surface of gland H (where the seat of the imagination and the 'common sense' is
located). That is to say, it is only the latter figures which should be taken to be the forms or images
which the rational soul united to this machine will consider directly when it imagines some object or
perceives it by the senses.

And note that | say 'imagines or perceives by the senses'. For | wish to apply the term 'idea’
generally to all impressions which the spirits can receive as they leave gland H. These are to be
attributed to the 'common' sense when they depend on the presence of objects; but they may also
proceed from many other causes (as | shall explain later), and they should then be attributed to the
imagination. "

The common sensés referred to by philosophers as thenses communifescartes
considered this to be the place where all the sensations were lbgetitet and proposed
the pineal gland for this role. This was in the days before the concept of 'doehioiaparts
of the brain had been developed so Descartes reasoned that oglie @syan could host a
bound representation.

Notice how Descartes is explicit about ideas béiaged in the spirits on the surface of
the gland Notice also how the rational soul will consider forms on the comsenmse
directly.

Descartes believed that animals are not conscious because, altwuifought they
possessed the stimulus-response loop in the same way as humaneveel bieht they do
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not possess a soul.

John Locke (1632-1704)

Locke'smost important philosophical work on the human mind was "An Essay @amger
Human Understanding” written in 1689. His idea of perception is sunedairs the
diagram below:

Locke's idea of perception

Brain contains things
arranged for viewing
Input to soul modified by

path through intermediate reflection
parts of the brain

Mind contains
things with
extension in
space and in
Immediately time
prior wigws

Extended things

Locke is an Indirect Realist, admitting of external objects tescribing these as
represented within the mind. The objects themselves are thought ¢oah&rm and
properties that are therchetypeof the object and these give rise in the brain and mind to
derived copies calleektypa

Like Descartes, he believes that people have souls that producétthduarke considers
that sensations make their way from the senses to the braie wWiegr are laid out for
understanding as a 'view'

"And if these organs, or the nerves which are the conduits to convey them from without to their
audience in the brain,- the mind's presence-room (as | may so call it)- are any of them so disordered
as not to perform their functions, they have no postern to be admitted by; no other way to bring
themselves into view, and be perceived by the understanding.” (Chapter IIl, 1).

He considers that what is sensed becomes a mental thing: Chéptef Perception
paragraph 1:

"This is certain, that whatever alterations are made in the body, if they reach not the mind; whatever
impressions are made on the outward parts, if they are not taken notice of within, there is no
perception. Fire may burn our bodies with no other effect than it does a billet, unless the motion be
continued to the brain, and there the sense of heat, or idea of pain, be produced in the mind;
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wherein consists actual perception. "

Locke calls the contents of consciousness "ideas" (cf: Descaalebranche) and regards
sensation, imagination etc. as being similar or even alike. Chapterde& in general, and
their Original:

"1. Idea is the object of thinking. Every man being conscious to himself that he thinks; and that
which his mind is applied about whilst thinking being the ideas that are there, it is past doubt that
men have in their minds several ideas,- such as are those expressed by the words whiteness,
hardness, sweetness, thinking, motion, man, elephant, army, drunkenness, and others: it is in the
first place then to be inquired, How he comes by them?

| know it is a received doctrine, that men have native ideas, and original characters, stamped upon
their minds in their very first being. This opinion | have at large examined already; and, | suppose
what | have said in the foregoing Book will be much more easily admitted, when | have shown
whence the understanding may get all the ideas it has; and by what ways and degrees they may
come into the mind;- for which | shall appeal to every one's own observation and experience.

2. All ideas come from sensation or reflection. Let us then suppose the mind to be, as we say, white
paper, void of all characters, without any ideas:- How comes it to be furnished? Whence comes it by
that vast store which the busy and boundless fancy of man has painted on it with an almost endless
variety? Whence has it all the materials of reason and knowledge? To this | answer, in one word,
from EXPERIENCE. In that all our knowledge is founded; and from that it ultimately derives itself.
Our observation employed either, about external sensible objects, or about the internal operations of
our minds perceived and reflected on by ourselves, is that which supplies our understandings with
all the materials of thinking. These two are the fountains of knowledge, from whence all the ideas we
have, or can naturally have, do spring.

3. The objects of sensation one source of ideas. First, our Senses, conversant about particular
sensible objects, do convey into the mind several distinct perceptions of things, according to those
various ways wherein those objects do affect them. And thus we come by those ideas we have of
yellow, white, heat, cold, soft, hard, bitter, sweet, and all those which we call sensible qualities;
which when | say the senses convey into the mind, | mean, they from external objects convey into
the mind what produces there those perceptions. This great source of most of the ideas we have,
depending wholly upon our senses, and derived by them to the understanding, | call SENSATION.

4. The operations of our minds, the other source of them. Secondly, the other fountain from which
experience furnisheth the understanding with ideas is,- the perception of the operations of our own
mind within us, as it is employed about the ideas it has got;- which operations, when the soul comes
to reflect on and consider, do furnish the understanding with another set of ideas, which could not be
had from things without. And such are perception, thinking, doubting, believing, reasoning, knowing,
willing, and all the different actings of our own minds;- which we being conscious of, and observing
in ourselves, do from these receive into our understandings as distinct ideas as we do from bodies
affecting our senses. This source of ideas every man has wholly in himself; and though it be not
sense, as having nothing to do with external objects, yet it is very like it, and might properly enough
be called internal sense. But as | call the other SENSATION, so | Call this REFLECTION, the ideas
it affords being such only as the mind gets by reflecting on its own operations within itself. By
reflection then, in the following part of this discourse, | would be understood to mean, that notice
which the mind takes of its own operations, and the manner of them, by reason whereof there come
to be ideas of these operations in the understanding. These two, | say, viz. external material things,
as the objects of SENSATION, and the operations of our own minds within, as the objects of
REFLECTION, are to me the only originals from whence all our ideas take their beginnings. The
term operations here | use in a large sense, as comprehending not barely the actions of the mind
about its ideas, but some sort of passions arising sometimes from them, such as is the satisfaction
or uneasiness arising from any thought.

5. All our ideas are of the one or the other of these. The understanding seems to me not to have the
least glimmering of any ideas which it doth not receive from one of these two. External objects
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furnish the mind with the ideas of sensible qualities, which are all those different perceptions they
produce in us; and the mind furnishes the understanding with ideas of its own operations. "

He calls ideas that come directly from the senses primary qualities and those that come from
reflection upon these he calls secondary qualities:

"9. Primary qualities of bodies. Qualities thus considered in bodies are, First, such as are utterly
inseparable from the body, in what state soever it be; and such as in all the alterations and changes
it suffers, all the force can be used upon it, it constantly keeps; and such as sense constantly finds in
every particle of matter which has bulk enough to be perceived; and the mind finds inseparable from
every particle of matter, though less than to make itself singly be perceived by our senses: ..........
These | call original or primary qualities of body, which | think we may observe to produce simple
ideas in us, viz. solidity, extension, figure, motion or rest, and number. 10. Secondary qualities of
bodies. Secondly, such qualities which in truth are nothing in the objects themselves but power to
produce various sensations in us by their primary qualities....." (Chapter VIII).

He gives examples of secondary qualities:

"13. How secondary qualities produce their ideas. After the same manner, that the ideas of these
original qualities are produced in us, we may conceive that the ideas of secondary qualities are also
produced, viz. by the operation of insensible particles on our senses. .....v.g. that a violet, by the
impulse of such insensible particles of matter, of peculiar figures and bulks, and in different degrees
and modifications of their motions, causes the ideas of the blue colour, and sweet scent of that
flower to be produced in our minds. It being no more impossible to conceive that God should annex
such ideas to such motions, with which they have no similitude, than that he should annex the idea
of pain to the motion of a piece of steel dividing our flesh, with which that idea hath no
resemblance." (Chapter VIII).

He argues against all conscious experience being in mgraed fdoes not consider that
taste might be on the tongue or a smell come from a chees@teCKall: Complex Ideas
of Simple Modes:- and First, of the Simple Modes of the Idea of Space - paragraph 25:

"l shall not now argue with those men, who take the measure and possibility of all being only from
their narrow and gross imaginations: but having here to do only with those who conclude the
essence of body to be extension, because they say they cannot imagine any sensible quality of any
body without extension,- | shall desire them to consider, that, had they reflected on their ideas of
tastes and smells as much as on those of sight and touch; nay, had they examined their ideas of
hunger and thirst, and several other pains, they would have found that they included in them no idea
of extension at all, which is but an affection of body, as well as the rest, discoverable by our senses,
which are scarce acute enough to look into the pure essences of things."

Locke understood the "specious” or extended present but conflatestthisivger periods
of time: Chapter XIV. Idea of Duration and its Simple Modes - paragraph 1:

"Duration is fleeting extension. There is another sort of distance, or length, the idea whereof we get
not from the permanent parts of space, but from the fleeting and perpetually perishing parts of
succession. This we call duration; the simple modes whereof are any different lengths of it whereof
we have distinct ideas, as hours, days, years, &c., time and eternity."

Locke is uncertain about whether extended ideas are viewed from an unextended soul.

"He that considers how hardly sensation is, in our thoughts, reconcilable to extended matter; or
existence to anything that has no extension at all, will confess that he is very far from certainly
knowing what his soul is. It is a point which seems to me to be put out of the reach of our
knowledge: and he who will give himself leave to consider freely, and look into the dark and intricate
part of each hypothesis, will scarce find his reason able to determine him fixedly for or against the
soul's materiality. Since, on which side soever he views it, either as an unextended substance, or as
a thinking extended matter, the difficulty to conceive either will, whilst either alone is in his thoughts,
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still drive him to the contrary side."(Chapter lll, 6).

David Hume (1711-1776)

Hume (1739-40). A Treatise of Human Nature: Being An Attemptd Introduce the
Experimental Method of Reasoning Into Moral Subjects.
http://www.class.uidaho.edu/mickelsen/ToC/hume%?20treatise%20ToC.htm

Hume represents a type of pure empiricism where certaintylis assigned to present
experience. As we can only directly know the mind he works withs ¢bnstraint. He

admits that there can be consistent bodies of knowledge within experand would

probably regard himself as an Indirect Realist but with the caheatthe things that are
inferred to be outside the mind, in the physical world, could be no thareinferences

within the mind.

Hume has a clear concept of mental space and time that is informed by the senses:

"The idea of space is convey'd to the mind by two senses, the sight and touch; nor does anything
ever appear extended, that is not either visible or tangible. That compound impression, which
represents extension, consists of several lesser impressions, that are indivisible to the eye or
feeling, and may be call'd impressions of atoms or corpuscles endow'd with colour and solidity. But
this is not all. 'Tis not only requisite, that these atoms shou'd be colour'd or tangible, in order to
discover themselves to our senses; 'tis also necessary we shou'd preserve the idea of their colour or
tangibility in order to comprehend them by our imagination. There is nothing but the idea of their
colour or tangibility, which can render them conceivable by the mind. Upon the removal of the ideas
of these sensible qualities, they are utterly annihilated to the thought or imagination.'

Now such as the parts are, such is the whole. If a point be not consider'd as colour'd or tangible, it
can convey to us no idea; and consequently the idea of extension, which is compos'd of the ideas of
these points, can never possibly exist. But if the idea of extension really can exist, as we are
conscious it does, its parts must also exist; and in order to that, must be consider'd as colour'd or
tangible. We have therefore no idea of space or extension, but when we regard it as an object either
of our sight or feeling.

The same reasoning will prove, that the indivisible moments of time must be filld with some real
object or existence, whose succession forms the duration, and makes it be conceivable by the
mind."

In common with Locke and Eastern Philosophy, Hume considers reflecttbaensation to
be similar, perhaps identical:

"Thus it appears, that the belief or assent, which always attends the memory and senses, is nothing
but the vivacity of those perceptions they present; and that this alone distinguishes them from the
imagination. To believe is in this case to feel an immediate impression of the senses, or a repetition
of that impression in the memory. 'Tis merely the force and liveliness of the perception, which
constitutes the first act of the judgment, and lays the foundation of that reasoning, which we build
upon it, when we trace the relation of cause and effect."

Hume considers that the origin of sensation can never be known, bglibat the canvass
of the mind contains our view of the world whatever the ultimatecsoaf the images
within the view and that we can construct consistent bodies of knowledige these
constraints:

"As to those impressions, which arise from the senses, their ultimate cause is, in my opinion,
perfectly inexplicable by human reason, and 'twill always be impossible to decide with certainty,
whether they arise immediately from the object, or are produc'd by the creative power of the mind, or
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are deriv'd from the author of our being. Nor is such a question any way material to our present
purpose. We may draw inferences from the coherence of our perceptions, whether they be true or
false; whether they represent nature justly, or be mere illusions of the senses."”

It may be possible to trace the origins of Jackson's Knowledge Argument insHuonk!

" Suppose therefore a person to have enjoyed his sight for thirty years, and to have become
perfectly well acquainted with colours of all kinds, excepting one particular shade of blue, for
instance, which it never has been his fortune to meet with. Let all the different shades of that colour,
except that single one, be plac'd before him, descending gradually from the deepest to the lightest;
'tis plain, that he will perceive a blank, where that shade is wanting, said will be sensible, that there
is a greater distance in that place betwixt the contiguous colours, than in any other. Now | ask,
whether 'tis possible for him, from his own imagination, to supply this deficiency, and raise up to
himself the idea of that particular shade, tho' it had never been conveyed to him by his senses? |
believe i here are few but will be of opinion that he can; and this may serve as a proof, that the
simple ideas are not always derived from the correspondent impressions; tho' the instance is so
particular and singular, that 'tis scarce worth our observing, and does not merit that for it alone we
should alter our general maxim."

David Hume (1748) An Enquiry Concerning Human Understanding
http://www.infidels.org/library/historical/david hume/human understandind;.htm

Hume's view of Locke and Malebranche:

"The fame of Cicero flourishes at present; but that of Aristotle is utterly decayed. La Bruyere passes
the seas, and still maintains his reputation: But the glory of Malebranche is confined to his own
nation, and to his own age. And Addison, perhaps, will be read with pleasure, when Locke shall be
entirely forgotten.”

He is clear about relational knowledge in space and time:

"13. .. But though our thought seems to possess this unbounded liberty, we shall find, upon a nearer
examination, that it is really confined within very narrow limits, and that all this creative power of the
mind amounts to no more than the faculty of compounding, transposing, augmenting, or diminishing
the materials afforded us by the senses and experience. When we think of a golden mountain, we
only join two consistent ideas, gold, and mountain, with which we were formerly acquainted."”

19. Though it be too obvious to escape observation, that different ideas are connected together; | do
not find that any philosopher has attempted to enumerate or class all the principles of association; a
subject, however, that seems worthy of curiosity. To me, there appear to be only three principles of
connexion among ideas, namely, Resemblance, Contiguity in time or place, and Cause or Effect.”

He is also clear that, although we experience the output of ges;ase do not experience
the processes themselves:

"29. It must certainly be allowed, that nature has kept us at a great distance from all her secrets, and
has afforded us only the knowledge of a few superficial qualities of objects; while she conceals from
us those powers and principles on which the influence of those objects entirely depends. Our
senses inform us of the colour, weight, and consistence of bread; but neither sense nor reason can
ever inform us of those qualities which fit it for the nourishment and support of a human body. Sight
or feeling conveys an idea of the actual motion of bodies; but as to that wonderful force or power,
which would carry on a moving body for ever in a continued change of place, and which bodies
never lose but by communicating it to others; of this we cannot form the most distant conception. ..
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58. ... All events seem entirely loose and separate. One event follows another; but we never can
observe any tie between them. They seem conjoined, but never connected. And as we can have no
idea of any thing which never appeared to our outward sense or inward sentiment, the necessary
conclusion seems to be that we have no idea of connexion or power at all, and that these words are
absolutely without any meaning, when employed either in philosophical reasonings or common life. "

Our idea of process is not a direct experience but seemgioabei from remembering the
repetition of events:

"59 ..It appears, then, that this idea of a necessary connexion among events arises from a number
of similar instances which occur of the constant conjunction of these events; nor can that idea ever
be suggested by any one of these instances, surveyed in all possible lights and positions. But there
is nothing in a number of instances, different from every single instance, which is supposed to be
exactly similar; except only, that after a repetition of similar instances, the mind is carried by habit,
upon the appearance of one event, to expect its usual attendant, and to believe that it will exist.”

Immanuel Kant (1724-1804)

Kant's greatest work on the subject of consciousness and the mindidsieCof Pure
Reason (1781). Kant describes his objective in this work as discowbengxioms ("a
priori concepts™) and then the processes of ‘'understanding'.

P12 "This enquiry, which is somewhat deeply grounded, has two sides. The one refers to the
objects of pure understanding, and is intended to expound and render intelligible the objective
validity of its a priori concepts. It is therefore essential to my purposes. The other seeks to
investigate the pure understanding itself, its possibility and the cognitive faculties upon which it
rests; and so deals with it in its subjective aspect. Although this latter exposition is of great
importance for my chief purpose, it does not form an essential part of it. For the chief question is
always simply this: - what and how much can the understanding and reason know apart from all
experience?"

Kant's idea of perception and mind

Phenormenal-

Mournenal - things in thermselves
appearances

| Pure | |

| Oty Intuition
Intuition
o Appearances
Sensibility | are extendad
\ ’[ \ in space
| 4] Inner |
| Theought = Intuition |

Kant's idea of perception and mind is summarised in the illustration below:

'Experience' is simply accepted. Kant believes that the @iysiorld exists but is not
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known directly:

P 24 "For we are brought to the conclusion that we can never transcend the limits of possible
experience, though that is precisely what this science is concerned, above all else, to achieve. This
situation yields, however, just the very experiment by which, indirectly, we are enabled to prove the
truth of this first estimate of our a priori knowledge of reason, namely, that such knowledge has to do
only with appearances, and must leave the thing in itself as indeed real per se, but as not known by
us."

Kant is clear about the form and content of conscious experience. étethat we can only
experience things that have appearance and 'form' - content and geomeamncgdraent.

P65-66 "IN whatever manner and by whatever means a mode of knowledge may relate to objects,
intuition is that through which it is in immediate relation to them, and to which all thought as a means
is directed. But intuition takes place only in so far as the object is given to us. This again is only
possible, to man at least, in so far as the mind is affected in a certain way. The capacity (receptivity)
for receiving representations through the mode in which we are affected by objects, is entitled
sensibility. Objects are given to us by means of sensibility, and it alone yields us intuitions; they are
thought through the understanding, and from the understanding arise concepts. But all thought
must, directly or indirectly, by way of certain characters relate ultimately to intuitions, and therefore,
with us, to sensibility, because in no other way can an object be given to us. The effect of an object
upon the faculty of representation, so far as we are affected by it, is sensation. That intuition which is
in relation to the object through sensation, is entitled empirical. The undetermined object of an
empirical intuition is entitled appearance. That in the appearance which corresponds to sensation |
term its matter; but that which so determines the manifold of appearance that it allows of being
ordered in certain relations, | term the form of appearance. That in which alone the sensations can
be posited and ordered in a certain form, cannot itself be sensation; and therefore, while the matter
of all appearance is given to us a posteriori only, its form must lie ready for the sensations a priori in
the mind, and so must allow of being considered apart from all sensation. "

Furthermore he realises that experience exists without muckntoithat consciousness
depends on form:

P66 "The pure form of sensible intuitions in general, in which all the manifold of intuition is intuited in
certain relations, must be found in the mind a priori. This pure form of sensibility may also itself be
called pure intuition. Thus, if | take away from the representation of a body that which the
understanding thinks in regard to it, substance, force, divisibility, etc. , and likewise what belongs to
sensation, impenetrability, hardness, colour, etc. , something still remains over from this empirical
intuition, namely, extension and figure. These belong to pure intuition, which, even without any
actual object of the senses or of sensation, exists in the mind a priori as a mere form of sensibility.
The science of all principles of a priori sensibility | call transcendental aesthetic."

Kant proposes that space exists in our experience and that egpedeuld not exist
without it (apodeictic means ‘incontrovertible):

P 68 "1. Space is not an empirical concept which has been derived from outer experiences. For in
order that certain sensations be referred to something outside me (that is, to something in another
region of space from that in which | find myself), and similarly in order that | may be able to
represent them as outside and alongside one another, and accordingly as not only different but as in
different places, the representation of space must be presupposed. The representation of space
cannot, therefore, be empirically obtained from the relations of outer appearance. On the contrary,
this outer experience is itself possible at all only through that representation. 2. Space is a
necessary a priori representation, which underlies all outer intuitions. We can never represent to
ourselves the absence of space, though we can quite well think it as empty of objects. It must
therefore be regarded as the condition of the possibility of appearances, and not as a determina-
tion dependent upon them. It is an a priori representation, which necessarily underlies outer
appearances. * 3. The apodeictic certainty of all geometrical propositions and the possibility of their
a priori construction is grounded in this a priori necessity of space. ......... "
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He is equally clear about the necessity of time as parkmére=nce but he has no clear
exposition of the (specious present) extended present:

P 74 "1. Time is not an empirical concept that has been derived from any experience. For neither
coexistence nor succession would ever come within our perception, if the representation of time
were not presupposed as underlying them a priori. Only on the presupposition of time can we
represent to ourselves a number of things as existing at one and the same time (simultaneously) or
at different times (successively). They are connected with the appearances only as effects
accidentally added by the particular constitution of the sense organs. Accordingly, they are not a
priori representations, but are grounded in sensation, and, indeed, in the case of taste, even upon
feeling (pleasure and pain), as an effect of sensation. Further, no one can have a priori a
representation of a colour or of any taste; whereas, since space concerns only the pure form of
intuition, and therefore involves no sensation whatsoever, and nothing empirical, all kinds and
determinations of space can and must be represented a priori, if concepts of figures and of their
relations are to arise. Through space alone is it possible that things should be outer objects to us.
.2.3.4.5.."

Kant has a model of experience as a succession of 3D instant$obasenventional 18th
century thinking, allowing his reason to overcome his observation. He says of time that

P 79 " It is nothing but the form of our inner intuition. If we take away from our inner intuition the
peculiar condition of our sensibility, the concept of time likewise vanishes; it does not inhere in the
objects, but merely in the subject which intuits them. | can indeed say that my representations follow
one another; but this is only to say that we are conscious of them as in a time sequence, that is, in
conformity with the form of inner sense. Time is not, therefore, something in itself, nor is it an
objective determination inherent in things."

This analysis is strange because if uses the geometric "ferm” but then uses the
processing term "succession".

Gottfried Wilhelm Leibniz (1646-1716)

Leibniz is one of the first to notice that there is a problenh whte proposition that
computational machines could be conscious:

"One is obliged to admit that perception and what depends upon it is inexplicable on mechanical
principles, that is, by figures and motions. In imagining that there is a machine whose construction
would enable it to think, to sense, and to have perception, one could conceive it enlarged while
retaining the same proportions, so that one could enter into it, just like into a windmill. Supposing
this, one should, when visiting within it, find only parts pushing one another, and never anything by
which to explain a perception. Thus it is in the simple substance, and not in the composite or in the
machine, that one must look for perception." Monadology, 17.

Leibniz considered that the world was composed of "monads":

"1. The Monad, of which we shall here speak, is nothing but a simple substance, which enters into
compounds. By 'simple' is meant 'without parts.' (Theod. 10.)

2. And there must be simple substances, since there are compounds; for a compound is nothing but
a collection or aggregatum of simple things.

3. Now where there are no parts, there can be neither extension nor form [figure] nor divisibility.
These Monads are the real atoms of nature and, in a word, the elements of things. " (Monadology
1714).

These monads are considered to be capable of perception through ting wigings at a
point:
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"They cannot have shapes, because then they would have parts; and therefore one monad in itself,
and at a moment, cannot be distinguished from another except by its internal qualities and actions;
which can only be its perceptions (that is, the representations of the composite, or of what is
external, in the simple), or its appetitions (its tending to move from one perception to another, that
is), which are the principles of change. For the simplicity of a substance does not in any way rule out
a multiplicity in the modifications which must exist together in one simple substance; and those
modifications must consist in the variety of its relationships to things outside it - like the way in which
in a centre, or a point, although it is completely simple, there are an infinity of angles formed which
meet in it." (Principles of Nature and Grace 1714).

Leibniz also describes this in his "New System™:

"It is only atoms of substance, that is to say real unities absolutely devoid of parts, that can be the
sources of actions, and the absolute first principles of the composition of things, and as it were the
ultimate elements in the analysis of substances <substantial things>. They might be called
metaphysical points; they have something of the nature of life and a kind of perception, and
mathematical points are their point of view for expressing the universe."(New System (11) 1695).

Having identified perception with metaphysical points Leibniziseal that there is a
problem connecting the points with the world (cf: epiphenomenalism):

"Having decided these things, | thought | had reached port, but when | set myself to think about the
union of the soul with the body | was as it were carried back into the open sea. For | could find no
way of explaining how the body can make something pass over into the soul or vice versa, or how
one created substance can communicate with another."(New System (12) 1695).

Leibniz devises a theory of "pre-established harmony” to overtioisiepiphenomenalism.
He discusses how two separate clocks could come to tell thetsaenand proposes that
this could be due to mutual influence of one clock on the other ("theoivenfluence"),
continual adjustment by a workman ("the way of assistance"y endking the clocks so
well that they are always in agreement ("the way of prabéshed agreement” or
harmony). He considers each of these alternatives for harngtigrperceptions with the
world and concludes that only the third is viable:

"Thus there remains only my theory, the way of pre-established harmony, set up by a contrivance of
divine foreknowledge, which formed each of these substances from the outset in so perfect, so
regular, and so exact a manner, that merely by following out its own laws, which were given to it
when it was brought into being, each substance is nevertheless in harmony with the other, just as if
there were a mutual influence between them, or as if in addition to his general concurrence God
were continually operating upon them. (Third Explanation of the New System (5), 1696)."

This means that he must explain how perceptions involving the world take place:

"Because of the plenitude of the world everything is linked, and every body acts to a greater or
lesser extent on every other body in proportion to distance, and is affected by it in return. It therefore
follows that every monad is a living mirror, or a mirror endowed with internal activity, representing
the universe in accordance with its own point of view, and as orderly as the universe itself. The
perceptions of monads arise one out of another by the laws of appetite, or of the final causes of
good and evil (which are prominent perceptions, orderly or disorderly), just as changes in bodies or
in external phenomena arise one from another by the laws of efficient causes, of motion that is.
Thus there is perfect harmony between the perceptions of the monad and the motions of bodies,
pre-established from the outset, between the system of efficient causes and that of final causes. And
it is that harmony that the agreement or physical union between the soul and body consists, without
either of them being able to change the laws of the other." (Principles of Nature and Grace (3)
1714).

The "laws of appetite" are defined as:
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"The action of the internal principle which brings about change, or the passage from one perception
to another, can be called appetition. In fact appetite cannot always attain in its entirety the whole of
the perception towards which it tends, but it always obtains some part of it, and attains new
perceptions. Monadology 15.

Leibniz thought animals had souls but not minds:

"But true reasoning depends on necessary or eternal truths like those of logic, numbers, and
geometry, which make indubitable connections between ideas, and conclusions which are
inevitable. Animals in which such conclusions are never perceived are called brutes; but those which
recognise such necessary truths are what are rightly called rational animals and their souls are
called minds. (Principles of Nature and Grace (5) 1714).

Minds allow reflection and awareness:

"And it is by the knowledge of necessary truths, and by the abstractions they involve, that we are
raised to acts of reflection, which make us aware of what we call myself, and make us think of this or
that thing as in ourselves. And in this way, by thinking of ourselves, we think of being, of substance,
of simples and composites, of the immaterial - and, by realising that what is limited in us is limitless
in him, of God himself. And so these acts of reflection provide the principle objects of our
reasonings." Monadology, 30.
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George Berkeley (1685 - 1753)

A Treatise on the Principles of Human Knowledge. 1710

http://darkwing.uoregon.edu/~rbear/berkeley.html#treatise

Berkeley introduces the Principles of Human Knowledge with ailokatgainst abstract
ideas. He uses the abstract ideas of animals as an example:

"Introduction. 9........ The constituent parts of the abstract idea of animal are body, life, sense, and
spontaneous motion. By body is meant body without any particular shape or figure, there being no
one shape or figure common to all animals, without covering, either of hair, or feathers, or scales,
&c., nor yet naked: hair, feathers, scales, and nakedness being the distinguishing properties of
particular animals, and for that reason left out of the abstract idea. Upon the same account the
spontaneous motion must be neither walking, nor flying, nor creeping; it is nevertheless a motion,
but what that motion is it is not easy to conceive.

He then declares that such abstractions cannot be imagined. Hasgseplthat ideas are
"represented to myself* and have shape and colour:

"Introduction. 10. Whether others have this wonderful faculty of abstracting their ideas, they best can
tell: for myself, | find indeed | have a faculty of imagining, or representing to myself, the ideas of
those particular things | have perceived, and of variously compounding and dividing them. | can
imagine a man with two heads, or the upper parts of a man joined to the body of a horse. | can
consider the hand, the eye, the nose, each by itself abstracted or separated from the rest of the
body. But then whatever hand or eye | imagine, it must have some particular shape and colour.
Likewise the idea of man that | frame to myself must be either of a white, or a black, or a tawny, a
straight, or a crooked, a tall, or a low, or a middle-sized man. | cannot by any effort of thought
conceive the abstract idea above described. And it is equally impossible for me to form the abstract
idea of motion distinct from the body moving, and which is neither swift nor slow, curvilinear nor
rectilinear; and the like may be said of all other abstract general ideas whatsoever."

This concept of ideas as extended things, or representationsice tyf the usage amongst
philosophers in the 17th and 18th century and can cause confusion in modern. readers
Berkeley considers that words that are used to describe<lafsgengs in the abstract can

only be conceived as particular cases:

"Introduction. 15... Thus, when | demonstrate any proposition concerning triangles, it is to be
supposed that | have in view the universal idea of a triangle; which ought not to be understood as if |
could frame an idea of a triangle which was neither equilateral, nor scalenon, nor equicrural; but only
that the particular triangle | consider, whether of this or that sort it matters not, doth equally stand for
and represent all rectilinear triangles whatsoever, and is in that sense universal. All which seems
very plain and not to include any difficulty in it.

Intriguingly, he considers that language is used to directlyteexernotions as well as to
communicate ideas:

"Introduction. 20. ... | entreat the reader to reflect with himself, and see if it doth not often happen,
either in hearing or reading a discourse, that the passions of fear, love, hatred, admiration, disdain,
and the like, arise immediately in his mind upon the perception of certain words, without any ideas
coming between.

Berkeley considers that extension is a quality of mind:

"11. Again, great and small, swift and slow, are allowed to exist nowhere without the mind, being
entirely relative, and changing as the frame or position of the organs of sense varies. The extension
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therefore which exists without the mind is neither great nor small, the motion neither swift nor slow,
that is, they are nothing at all. But, say you, they are extension in general, and motion in general:
thus we see how much the tenet of extended movable substances existing without the mind
depends on the strange doctrine of abstract ideas."

He notes that the rate at which things pass may be related to the mind:

"14..... Is it not as reasonable to say that motion is not without the mind, since if the succession of
ideas in the mind become swifter, the motion, it is acknowledged, shall appear slower without any
alteration in any external object?

Berkeley raises the issue of whether objects exist withang heerceived. He bases his
argument on the concept of perception being the perceiving of "our ido@as or
sensations":

"4. It is indeed an opinion strangely prevailing amongst men, that houses, mountains, rivers, and in
a word all sensible objects, have an existence, natural or real, distinct from their being perceived by
the understanding. But, with how great an assurance and acquiescence soever this principle may be
entertained in the world, yet whoever shall find in his heart to call it in question may, if | mistake not,
perceive it to involve a manifest contradiction. For, what are the fore-mentioned objects but the
things we perceive by sense? and what do we perceive besides our own ideas or sensations? and is
it not plainly repugnant that any one of these, or any combination of them, should exist
unperceived?"

He further explains this concept in terms of some Eternal tSgliowing continued
existence. Berkeley is clear that the contents of the mind twleur, figure, motion,
smell, taste etc.":

"7. From what has been said it follows there is not any other Substance than Spirit, or that which
perceives. But, for the fuller proof of this point, let it be considered the sensible qualities are colour,
figure, motion, smell, taste, etc., i.e. the ideas perceived by sense. Now, for an idea to exist in an
unperceiving thing is a manifest contradiction, for to have an idea is all one as to perceive; that
therefore wherein colour, figure, and the like qualities exist must perceive them; hence it is clear
there can be no unthinking substance or substratum of those ideas."

He elaborates the concept that there is no unthinking substance oatsab$ar ideas and
all is mind:

"18. But, though it were possible that solid, figured, movable substances may exist without the mind,
corresponding to the ideas we have of bodies, yet how is it possible for us to know this? Either we must know it
by sense or by reason. As for our senses, by them we have the knowledge only of our sensations, ideas, or
those things that are immediately perceived by sense, call them what you will: but they do not inform us that
things exist without the mind, or unperceived, like to those which are perceived. This the materialists
themselves acknowledge. It remains therefore that if we have any knowledge at all of external things, it must be
by reason, inferring their existence from what is immediately perceived by sense. But what reason can induce
us to believe the existence of bodies without the mind, from what we perceive, since the very patrons of Matter
themselves do not pretend there is any necessary connexion betwixt them and our ideas? | say it is granted on
all hands (and what happens in dreams, phrensies, and the like, puts it beyond dispute) that it is possible we
might be affected with all the ideas we have now, though there were no bodies existing without resembling
them. Hence, it is evident the supposition of external bodies is not necessary for the producing our ideas; since
it is granted they are produced sometimes, and might possibly be produced always in the same order, we see
them in at present, without their concurrence. "

and stresses that there is no apparent connection between mind anoptsed material
substrate of ideas:

"19. But, though we might possibly have all our sensations without them, yet perhaps it may be
thought easier to conceive and explain the manner of their production, by supposing external bodies
in their likeness rather than otherwise; and so it might be at least probable there are such things as
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bodies that excite their ideas in our minds. But neither can this be said; for, though we give the
materialists their external bodies, they by their own confession are never the nearer knowing how
our ideas are produced; since they own themselves unable to comprehend in what manner body
can act upon spirit, or how it is possible it should imprint any idea in the mind. .....

Berkeley makes a crucial observation, that had also been noticBeédwartes, that ideas
are passive:

"25. All our ideas, sensations, notions, or the things which we perceive, by whatsoever names they
may be distinguished, are visibly inactive- there is nothing of power or agency included in them. So
that one idea or object of thought cannot produce or make any alteration in another. To be satisfied
of the truth of this, there is nothing else requisite but a bare observation of our ideas. For, since they
and every part of them exist only in the mind, it follows that there is nothing in them but what is
perceived: but whoever shall attend to his ideas, whether of sense or reflexion, will not perceive in
them any power or activity; there is, therefore, no such thing contained in them. A little attention will
discover to us that the very being of an idea implies passiveness and inertness in it, insomuch that it
is impossible for an idea to do anything, or, strictly speaking, to be the cause of anything: neither
can it be the resemblance or pattern of any active being, as is evident from sect. 8. Whence it plainly
follows that extension, figure, and motion cannot be the cause of our sensations. To say, therefore,
that these are the effects of powers resulting from the configuration, number, motion, and size of
corpuscles, must certainly be false.

He considers that "the cause of ideas is an incorporeal active substapié (265"

He summarises the concept of an Eternal Spirit that goverals things and a
representational mind that copies the form of the world as follows:

"33. The ideas imprinted on the Senses by the Author of nature are called real things; and those
excited in the imagination being less regular, vivid, and constant, are more properly termed ideas, or
images of things, which they copy and represent. But then our sensations, be they never so vivid
and distinct, are nevertheless ideas, that is, they exist in the mind, or are perceived by it, as truly as
the ideas of its own framing. The ideas of Sense are allowed to have more reality in them, that is, to
be more strong, orderly, and coherent than the creatures of the mind; but this is no argument that
they exist without the mind. They are also less dependent on the spirit, or thinking substance which
perceives them, in that they are excited by the will of another and more powerful spirit; yet still they
are ideas, and certainly no idea, whether faint or strong, can exist otherwise than in a mind
perceiving it.

Berkeley considers that the concept of distance is a concdpeimind and also that
dreams can be compared directly with sensations:

"42. Thirdly, it will be objected that we see things actually without or at distance from us, and which
consequently do not exist in the mind; it being absurd that those things which are seen at the
distance of several miles should be as near to us as our own thoughts. In answer to this, | desire it
may be considered that in a dream we do oft perceive things as existing at a great distance off, and
yet for all that, those things are acknowledged to have their existence only in the mind."

He considers that ideas can be extended without the mind being extended:

"49. Fifthly, it may perhaps be objected that if extension and figure exist only in the mind, it follows
that the mind is extended and figured; since extension is a mode or attribute which (to speak with
the schools) is predicated of the subject in which it exists. | answer, those qualities are in the mind
only as they are perceived by it- that is, not by way of mode or attribute, but only by way of idea; and
it no more follows the soul or mind is extended, because extension exists in it alone, than it does
that it is red or blue, because those colours are on all hands acknowledged to exist in it, and
nowhere else. As to what philosophers say of subject and mode, that seems very groundless and
unintelligible. For instance, in this proposition "a die is hard, extended, and square," they will have it
that the word die denotes a subject or substance, distinct from the hardness, extension, and figure
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which are predicated of it, and in which they exist. This | cannot comprehend: to me a die seems to
be nothing distinct from those things which are termed its modes or accidents. And, to say a die is
hard, extended, and square is not to attribute those qualities to a subject distinct from and
supporting them, but only an explication of the meaning of the word die."

Berkeley proposes that time is related to the succession of ideas:

"98. For my own part, whenever | attempt to frame a simple idea of time, abstracted from the
succession of ideas in my mind, which flows uniformly and is participated by all beings, | am lost and
embrangled in inextricable difficulties. | have no notion of it at all, only | hear others say it is infinitely
divisible, and speak of it in such a manner as leads me to entertain odd thoughts of my existence;
since that doctrine lays one under an absolute necessity of thinking, either that he passes away
innumerable ages without a thought, or else that he is annihilated every moment of his life, both
which seem equally absurd. Time therefore being nothing, abstracted from the sucession of ideas in
our minds, it follows that the duration of any finite spirit must be estimated by the number of ideas or
actions succeeding each other in that same spirit or mind. Hence, it is a plain consequence that the
soul always thinks; and in truth whoever shall go about to divide in his thoughts, or abstract the
existence of a spirit from its cogitation, will, | believe, find it no easy task.

"99. So likewise when we attempt to abstract extension and motion from all other qualities, and
consider them by themselves, we presently lose sight of them, and run into great extravagances. All
which depend on a twofold abstraction; first, it is supposed that extension, for example, may be
abstracted from all other sensible qualities; and secondly, that the entity of extension may be
abstracted from its being perceived. But, whoever shall reflect, and take care to understand what he
says, will, if | mistake not, acknowledge that all sensible qualities are alike sensations and alike real;
that where the extension is, there is the colour, too, i.e., in his mind, and that their archetypes can
exist only in some other mind; and that the objects of sense are nothing but those sensations
combined, blended, or (if one may so speak) concreted together; none of all which can be supposed
to exist unperceived."”

He regards "spirit" as something separate from ideas amdpastéo answer the charge that
as spirit is not an idea it cannot be known:

"139. But it will be objected that, if there is no idea signified by the terms soul, spirit, and substance,
they are wholly insignificant, or have no meaning in them. | answer, those words do mean or signify
a real thing, which is neither an idea nor like an idea, but that which perceives ideas, and wills, and
reasons about them. ....

Thomas Reid (1710-1796)

Thomas Reid is generally regarded as the founder of Direalidt. Reid was a
Presbyterian minister for the living of Newmachar near dben from 1737. He is explicit
about the 'directness’ of his realism:

"It is therefore acknowledged by this philosopher to be a natural instinct or prepossession, a
universal and primary opinion of all men, a primary instinct of nature, that the objects which we
immediately perceive by our senses are not images in our minds, but external objects, and that their
existence is independent of us and our perception. (Thomas Reid Essays, 14)"

In common with Descartes and Malebranche, Reid considers thanititkitself is an
unextended thing:

".. | take it for granted, upon the testimony of common sense, that my mind is a substance-that is, a
permanent subject of thought; and my reason convinces me that it is an unextended and invisible
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substance; and hence | infer that there cannot be in it anything that resembles extension (Inquiry)".
Reid is also anxious to equate the unextended mind with the soul:

"The soul, without being present to the images of the things perceived, could not possibly perceive
them. A living substance can only there perceive, where it is present, either to the things
themselves, (as the omnipresent God is to the whole universe,) or to the images of things, as the
soul is in its proper sensorium."

Reid's Direct Realism is therefore the idea that the palysbjects in the world are in some
way presented directly to a soul. This approach is known as "Natural Dualism".

Reid's views show his knowledge of Aristotle's ideas:

"When we perceive an object by our senses, there is, first, some impression made by the object
upon the organ of sense, either immediately, or by means of some medium. By this, an impression
is made upon the brain, in consequence of which we feel some sensation. " (Reid 1785)

He differs from Aristotle because he believes that the coonfgrttenomenal consciousness
is things in themselves, not signals derived from things in the.brwever, he has no
idea how such a phenomenon could occur:

"How a sensation should instantly make us conceive and believe the existence of an external thing
altogether unlike it, | do not pretend to know; and when | say that the one suggests the other, | mean
not to explain the manner of their connection, but to express a fact, which everyone may be
conscious of namely, that, by a law of our nature, such a conception and belief constantly and
immediately follow the sensation.” (Reid 1764).

Reid's idea of mind is almost impossible to illustrate bec#ulseks sufficient physical
definition. It is like naive realism but without any communicationligiit between object
and observer. Reid was largely ignored until the rise of modern Direct Realism.

Reid's idea of mind
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Feid's concept is that the point soul is in direct

contact with objects in the world through some
unknown phenomenon

Reading between the lines, it seems that Reid is voicing riberas intuition that the
observer and the content of an observation are directly connected emmsspymAs will be
seen later, this intuition cannot distinguish between a direct coanewith the world itself
and a direct connection with signals from the world beyond the bodgridrmed into a
virtual reality in the brain.
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Nineteenth and twentieth century philosophy of
consciousness

The nineteenth and twentieth centuries withessed a confident useebdéamth century
scientific ideas amongst philosophers of mind and a few philosophdrsasué/hitehead
were also coming to terms with modern science.

ER Clay

ER Clay deserves a mention in the catalogue of important nimleteentury philosophers
of consciousness for the quotation from his work given in William daoh@ssic tex@he
Principles of Psychology

"The relation of experience to time has not been profoundly studied. Its objects are given as being of
the present, but the part of time referred to by the datum is a very different thing from the
conterminous of the past and future which philosophy denotes by the name Present. The present to
which the datum refers is really a part of the past -- a recent past -- delusively given as being a time
that intervenes between the past and the future. Let it be named the specious present, and let the
past, that is given as being the past, be known as the obvious past. All the notes of a bar of a song
seem to the listener to be contained in the present. All the changes of place of a meteor seem to the
beholder to be contained in the present. At the instant of the termination of such series, no part of
the time measured by them seems to be a past. Time, then, considered relatively to human
apprehension, consists of four parts, viz., the obvious past, the specious present, the real present,
and the future. Omitting the specious present, it consists of three . . . nonentities -- the past, which
does not exist, the future, which does not exist, and their conterminous, the present; the faculty from
which it proceeds lies to us in the fiction of the specious present.”

Clay provides an eloquent description of the extendedpecious present, mentioning
both the way that consciousness seems to occupy a duration of tirthe avaly that events
within conscious experience have their own durations so that theyosmhay existence
when they end. This description in itself allows us to see how McTag@afsries" might

be constructed from the overlapping extended present's of events.

Clay's use of the pejorative term "specious” for the waydkpgerience has a duration was
necessary in the nineteenth century but now we know that it wastteenth century idea
of physical time that was specious. A neutral term for expeeidaid out in time might be
the "extended present”.

Alfred North Whitehead

The Concept of Nature. Cambridge: Cambridge University Press (1920): 49-73.

Many twentieth century philosophers have taken the nineteenth cetdaryf space and
time as the framework within which their descriptions of expegeare elaborated.
Whitehead was a mathematician and philosopher who understood the dimsitafi this
framework and pointed out that our failure to understand and overconeelithé@sations
was probably at the root of our failure to understand consciousnessdds tine problem
to the nineteenth century view of time and space and rails agaatstialists who elevate
nineteenth century scientific doctrine above observational and scientiftg.real

He also believed that mind and nature are part of the same phenomena:
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"What | am essentially protesting against is the bifurcation of nature into two systems of reality,
which, in so far as they are real, are real in different senses. One reality would be the entities such
as electrons which are the study of speculative physics. This would be the reality which is there for
knowledge; although on this theory it is never known. For what is known is the other sort of reality,
which is the byplay of the mind. Thus there would be two natures, one is the conjecture and the
other is the dream.

"Another way of phrasing this theory which | am arguing against is to bifurcate nature into two
divisions, (31) namely into the nature apprehended in awareness and the nature which is the cause
of awareness. The nature which is the fact apprehended in awareness holds within it the greenness
of the trees, the song of the birds, the warmth of the sun, the hardness of the chairs, and the feel of
the velvet. The nature which is the cause of awareness is the conjectured system of molecules and
electrons which so affects the mind as to produce the awareness of apparent nature. The meeting
point of these two natures is the mind, the causal nature being influent and the apparent nature
being effluent.”

He argued that science is about the relations between things:
"The understanding which is sought by science is an understanding of relations within nature. "

Whitehead was aware of the way that the simultaneity of gvemf crucial importance to
phenomenal experience:

"The general fact is the whole simultaneous occurrence of nature which is now for sense-
awareness. This general fact is what | have called the discernible. But in future | will call it a
‘duration,’ meaning thereby a certain whole of nature which is limited only by the property of being a
simultaneity. Further in obedience to the principle of comprising within nature the whole terminus of
sense-awareness, simultaneity must not be conceived as an irrelevant mental concept imposed
upon nature. Our sense-awareness posits for inmediate discernment a certain whole, here called a
‘duration’; thus a duration is a definite natural entity. A duration is discriminated as a complex of
partial events, and the natural entities which are components of this complex are thereby said to be
'simultaneous with this duration.' Also in a derivative sense they are simultaneous with each other in
respect to this duration. Thus simultaneity is a definite natural relation. The word' duration’ is
perhaps unfortunate in so far as it suggests a mere abstract stretch of time. This is not what | mean.
A duration is a concrete slab of nature limited by simultaneity which is an essential factor disclosed
in sense-awareness."

Whitehead also stresses the role of the extended, or 'specious’, presentawaesIsess:

"It is important to distinguish simultaneity from instantaneousness. | lay no stress on the mere
current usage of the two terms. There are two concepts which | want to distinguish, and one | call
simultaneity and the other instantaneousness. | hope that the words are judiciously chosen; but it
really does not matter so long as | succeed in explaining my meaning. Simultaneity is the property of
a group of natural elements which in some sense are components of a duration. A duration can be
all nature present as the immediate fact posited by sense-awareness. A duration retains within itself
the passage of nature. There are within it antecedents and consequents which are also durations
which may be the complete specious presents of quicker consciousnesses. In other words a
duration retains temporal thickness. Any concept of all nature as immediately known is always a
concept of some duration though it may be enlarged in its temporal thickness beyond the possible
specious present of any being known to us as existing within nature. Thus simultaneity is an ultimate

factor in nature, immediate for sense-awareness.

So a set of events that are extended in time constitutes congsipesence. He then
defines continuity in terms of overlapping durations:

"The continuity of nature arises from extension. Every event extends over other events, and every
event is extended over by other events. Thus in the special case of durations which are now the only
events directly under consideration, every duration is part of other durations; and every duration has
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other durations which are parts of it."

That experience exists as whole durations that overlap meartsdl@terlapping durations
can be considered to be composed of moments or instants and theseasaigied to a
series which we call 'time":

"Such an ordered series of moments is what we mean by time defined as a series. Each element of
the series exhibits an instantaneous; state of nature, Evidently this serial time is the result of an
intellectual process of (65) abstraction."

Processes can occur within a duration of sense awareness socHnngsange within the
extended present of a conscious interval.

"Sense-awareness and thought are themselves processes as well as their termini in nature."

So Whitehead's durations of sense awareness both contain processes @rghomena in
their own right. A movement can be both a succession of changes tidrpasid a quality
of motion over the whole duration that contains it.

One disturbing feature of his analysis is that he does not meh&omaty that durations are
attached to events; Clay states that the extension in tiraa efent disappears when the
event ceases.

Whitehead recognised a possible problem with Aristotle's systerategories. Whitehead
suggested substituting his category of relation for Aristotl@egory of substance, giving
us a different conception of being. This allowed Whitehead to postalatnception of

consciousness that avoided an infinite regress and the need for aggdomnawareness as
a product of our physical senses. Thus, a diiferent approach was recogne#uit rivaled

the post-Cartesian approach to understanding the world. It is Wdmkshencounter with

Aristotle that allowed him to formulate a different possible sotuto the problem of

consciousness and one that falls squarely in the domain of panpsychism.

Edmund Husserl

Husserl accepts the materialist paradigm and has been imluentMarxist and post-
Marxist philosophy. Husserl writes in a style that presentwliitude of views, many of
which are opposed to each other. He is also rather obscure when sdyexaphe difficult,
an example of this postmodern penchant for confusion is given below:

"The genuine intentional synthesis is discovered in the synthesis of several acts into one act, such
that, in a unique manner of binding one meaning to another, there emerges not merely a whole, an
amalgam whose parts are meanings, but rather a single meaning in which these meanings
themselves are contained, but in a meaningful way. With this the problems of correlation, too,
already announce themselves; and thus, in fact, this work contains the first, though of course very
imperfect, beginnings of "phenomenology." (Husserl 1937).

Husserl seems to be largely a Humean in the sense that lsepgeedence to mental
experience as the only thing that may be known directly and loenizenly. He regards the
components of experience as part of consciousness, so the intention fadhaowevement

and the sensation of movement are bound or 'bracketed' together into a singlg.meanin
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"In my perceptual field | find myself holding sway as ego through my organs and generally through
everything belonging to me as an ego in my ego-acts and faculties. However, though the objects of
the life-world, if they are to show their very own being, necessarily show themselves as physical
bodies, this does not mean that they show themselves only in this way; and [similarly] we, though
we are related through the living body to all objects which exist for us, are not related to them solely
as a living body. Thus if it is a question of objects in the perceptual field, we are perceptually also in
the field; and the same is true, in modification, of every intuitive field, and even of every nonintuitive
one, since we are obviously capable of "representing” to ourselves everything which is non-
intuitively before us (though we are sometimes temporally limited in this). [Being related] "through
the living body" clearly does not mean merely [being related] "as a physical body"; rather, the
expression refers to the kinesthetic, to functioning as an ego in this peculiar way, primarily through
seeing, hearing, etc.; and of course other modes of the ego belong to this (for example, lifting,
carrying, pushing, and the like). "

It should be noted that Husserl believes peeformacts of perception and that we should
refrain from judgement about where the things in perception are locatesirandture. This
suspenson of judgement is callabcheand derives from ancient Greek skepticism.

Despite an affection for long sentences with dubious meaningsiHisgems to share
Locke's view that experience is extended in time. He is obstwmat whether he believes
consciousness itself is a process that initiates action. Hussla linguistic argument to
justify the idea of consciousness as a form of action:

"2. Whatever becomes accessible to us through reflection has a noteworthy universal character: that
of being consciousness of something, of having something as an object of consciousness, or
correlatively, to be aware of it we are speaking here of intentionality. This is the essential character
of mental life in the full sense of the word, and is thus simply inseparable from it. It is, for example,
inseparable from the perceiving that reflection reveals to us, that it is of this or that; just as the
process of remembering is, in itself, remembering or recalling of this or that; just as thinking is
thinking of this or that thought, fearing is of something, love is of something; and so on. We can also
bring in here the language we use in speaking of appearing or having something appear."(Husserl
1928)

Intentionality is mentioned but not described. Intentionality is a psoaad Husserl seems
to be suggesting that consciousness is a process but he does not degari@sciousness
of the transformation that is this process. He simply assumes, asnerstone of his
approach, that consciousness is a process:

"5. The Purely Mental in Experience of the Self and of Community. The All-Embracing Description of
Intentional Processes." (Husserl 1928).

then, not surprisingly, fails to find any processes within it anchgdm his view of
consciousness to that of observation:

"... But | <must> immediately add that the universality of the phenomenological epoche as practiced
by the phenomenologist from the very beginning the universality in which he or she becomes the
mere impartial observer of the totality of his conscious life-process brings about not only a thematic
purification of the individual processes of consciousness and thereby discloses its noematic
components;" (Husserl 1928)

He calls the contents of perception the perceptaama Husserl seems to be aware of the
problem of the extended present:

"How can we account for the fact that a presently occurring experience in one's consciousness

called "recollection" makes us conscious of a not-present event and indeed makes us aware of it as
past? And how is it that in the "remembered"” moment, that sense can be included in an evidential
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way with the sense: "have earlier perceived"? How are we to understand the fact that a perceptual,
that is to say, bodily characterized present can at the same time contain a co-presence with the
sense of a perceivability that goes beyond the <immediate> perceivedness? How are we to
understand the fact that the actual perceptual present as a totality does not close out the world but
rather always carries within itself the sense of an infinite plus ultra <more beyond>?"(Husserl 1928)

But is vague about whether mental time is a continuum or has tomponents of
remembered past, present and some sort of intuition of the futureejection of the
possibility of describing the mind through the spatio-temporal moadelghe physical
sciences limits his interpretation of mental space and time.

Husserl, E. (1928) The Amsterdam Lectures. PSYCHOLOGICAL AND
TRANSCENDENTAL PHENOMENOLOGY AND THE CONFRONTATIONWITH
HEIDEGGER (1927-1931). edited and translated by Thomas Sheehan anddRicha
Palmer http://www.stanford.edu/dept/relstud/faculty/sheehan.bak/TSbookcontents.html

Husserl, E. (1937). The Crisis of European Sciences and Transcerféleatamenology.
An Introduction to Phenomenology. (The Crisis of European Sciences andcéndental
Phenomenology (1954) publ. Northwestern University Press, Evanston, 1976nSeeti-
25 and 57 - 68, 53 pages in all.)
http://www.marxists.org/reference/subject/philosophy/works/ge/hiusser

Daniel Clement Dennett (1942 -)

Dennett is well known for his "Multiple Drafts Model" of consciousethe Multiple
Drafts Theory or Model of Consciousness is a theory of conscioubasssl upon the
proposal that the brain acts as an information processor. The Tihetasgcribed in depth in
the book Consciousness Explained, written by Dennett in 1991. It propases af fstrong
Al.

Dennet describes his theory (CE pll7)ogsrationalist, as Dennett says: "There is no
reality of conscious experience independent of the effects miugavehicles of content on
subsequent action (and hence, of course, on memory)." (Not to be confuted wi
‘instrumentalism’).

Dennett's starting point in the development of the Multiple Dth#tsry is a description of
the phi illusion. In this experiment two different coloured lightshvaibh angular separation
of a few degrees at the eye, are flashed in succession.itit¢ineal between the flashes is
less than a second or so the first light that is flashed app®anove across to the position
of the second light. Furthermore the light seems to change caaumeves across the
visual field. A green light will appear to turn red as it seémsove across to the position
of a red light. Dennett asks how we could see the light change colour befeesding light
IS observed.

An example of the phi illusion in the format described by Dennegh@®vn herephi
illusion (use the 'test' option to select the simple phi demonstration).
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Dennett explains the change of colour of the light in terms itbfere Orwellian or
Stalinesque hypotheses. In the Orwellian hypothesis the subjetbpie@enarrative about
the movement of the lights after the event. In the Stalinesquehegi®the subject's brain
would have a delay in which the movement of the green light towardedHght could be
modelled after the sensory information from the red light had besived. He then says
that it does not matter which hypothesis applies because: "the@Murafts model goes
on to claim that the brain does not bother ‘constructing’ any represestdnat go to the
trouble of 'filling in' the blanks. That would be a waste of teme (shall we say?) paint.
The judgement is already in so we can get on with other tasks!"

According to the Multiple Drafts theory there are a var@tgensory inputs from a given
event and also a variety of interpretations of these inputs. Thergenputs arrive in the
brain and are interpreted at different times so a given eaengige rise to a succession of
discriminations. As soon as each discrimination is accomplishectaimes available for
eliciting a behaviour. A wide range of behaviours may occur ngnfyjom reactions to the
event such as running away to descriptions of the experience of the event etc.

At different times after the event a person is able to relaterelift stories of what happened
depending upon the extent to which the event has been analysed. Denmettesothis
with a 'Cartesian Theatre' model of consciousness in which exeddenly appear on some
sort of mental screen and then disappear as quickly. He provides nuragemogles to
show that events are analysed over a period of time rather than instantaneously.

Although Multiple Drafts is described as a model or theory of gonsness that differs
from other models, Dennett points out that even Descartes was @naareactions to an
event could occur over a period of time with reflexes occurrirsg #ind judgements later.
What makes Multiple Drafts different is that Dennett, in ddférsections of Consciousness
Explained, either denies that normal conscious experiences acoaliyor describes these
as emerging in some unspecified way from the sheer comptexityormation processing
in the brain. His emergentism is clear when he defends the Mulipfts Model from
Searle's chinese room argument by saying of the criticsy jus can't imagine how
understanding could be a property that emerges from lots of distfiQuési-understanding
in a large system (CE p439).

As an example of denial of conscious experience Dennett denighé¢hatis any internal
experience of colour, instead he says that qualia in generahachanically accomplished
dispositions to react". This view originates in Dennett's belrefthe method of
heterophenomenology in which narrative is thought to be the most criochlfor
investigating consciouness. However, Dennett does not deny conscjperserze (see
below).

The origin of this operationalist appoach can be seen in Dennetidiiately earlier work.
Dennett (1988) redefines consciousness in terms of access consci@lgnes$ie argues
that "Everything real has properties, and since | don't denyrahlity of conscious
experience, | grant that conscious experience has properties". gHaelated all
consciousness to properties he then declares that these praperaetually judgements of
properties. He considers judgements of the properties of consciotshesslentical to the
properties themselves. He writes:

"The infallibilist line on qualia treats them as properties of one's experience one cannot in principle
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misdiscover, and this is a mysterious doctrine (at least as mysterious as papal infal libility) unless we
shift the emphasis a little and treat qualia as logical constructs out of subjects' qualia-judgments: a
subject's experience has the quale F if and only if the subject judges his experience to have quale
F."

Having identified "properties" with "judgement of properties" da then show that the
judgements are insubstantial, hence the properties are insulbstadtiEence the qualia are
insubstantial or even non-existent. Dennett concludes that qualia aajetied as non-
existent:

"So when we look one last time at our original characterization of qualia, as ineffable, intrinsic,
private, directly apprehensible properties of experience, we find that there is nothing to fill the bill. In
their place are relatively or practically ineffable public properties we can refer to indirectly via
reference to our private property-detectors-- private only in the sense of idiosyncratic. And insofar as
we wish to cling to our subjective authority about the occurrence within us of states of certain types
or with certain properties, we can have some authority--not infallibility or incorrigibility, but something
better than sheer guessing--but only if we restrict ourselves to relational, extrinsic properties like the
power of certain internal states of ours to provoke acts of apparent re- identification. So contrary to
what seems obvious at first blush, there simply are no qualia at all. " (Dennett 1988)

This identification of qualia with judgements rather than experigacthe key to the
Multiple Drafts Model, once accepted there is only a need to exbé&haviour rather than
personal experience itself.

The origin of this identification of qualia with judgements can éensinConsciousness
Explainedp407-408. Dennett considers the experiences of someone looking atritie wo
and describes his idea of the relationship between conscious egperiamd and
representation:

"It seemed to him, according to the text, as if his mind - his visual field - were filled with intricate
details of gold-green buds and wiggling branches, but although this is how it seemed this was
an illusion. No such "plenum" ever came into his mind; the plenum remained out in the world
where it didn't have to be represented, but could just be. When we marvel, in those moments of
heightened self-consciousness, at the glorious richness of our conscious experience, the
richness we marvel at is actually the richness of the world outside, in all its ravishing detail. It
does not "enter" our conscious minds, but is simply available"

For Dennett minds have no "plenum"”, no space with objects in it, the plentimmgs
outside the mind. Dennett considers mind to be processes. In his ingadjelague with
'Otto’ in Consciousness ExplaineDennett has Otto say "Are you denying then that
consciousness is a plenum?" to which he replies "Yes indeed. phat'®f whatl am
denying. Consciousness is gappy and sparse, and doesn't containwtedt people think

is there!". (CE p366). Unfortunately Dennett's assertion is difficunderstand because
even half a plenum is a plenum, perhaps his remarks given above that 'consciaas@Xper
' ' i - R livocation. More than oneathamy

Dennett’s idea of mind and a plenum wouhdtsdee equivalent
CONscious experience

Flenurm - space with Processor in brain, computer
T R 1) I gy ate Yhat arreccac Yhe Alarmnirm



Dennett makes a sharp distinction between information in the worlchorchation in the
brain. The information in the world seems to be allowed to be a plenaican enter
conscious experience but ceases to be a plenum in the mind. In cantcasting to
Dennett the information in the brain is a "logical space™:

"So we do have a way of making sense of the idea of phenomenal space - as a logical space.
This is a space into which or in which nothing is literally projected; its properties are simply
constituted by the beliefs of the (heterophenomenological) subject.”

Although how a "logical space” differs from a real space @bntains several things at an
instant is not explained and how this "logical space" appéaphenomenal space at each
instant is also not covered.

Dennett also attacks "Cartesian materialism" which he defines \exig@ly as the idea that
there is a Cartesian theatre in the brain:

Lets call the idea of such a centered locus in the brain Cartesian materialism, since its the view
you arrive at when you discard Descarte's dualism but fail to discard the imagery of a central
(but material) Theater where "it all comes together". The pineal gland would be one candidate
for such a Cartesian Theater, but there are others that have been suggested - the anterior
cingulate, the reticular formation, various places in the frontal lobes. Cartesian materialism is the
view that there is a crucial finish line or boundary somewhere in the brain, marking a place
where the order of arrival equals the order of "presentation" in experience because what
happens there is what you are conscious of."(CE p107)

It seems that Dennett is unaware of earlier uses of time t€artesian materialism”
meaning the concept that the mind is in the brain and co-opts the term for his own use.

Dennett(1998) describes consciousness as distributed in time and '$pawsciousness
doesn't have to happen at an instant; it is much better to thinkasfdistributed in both
space and time." but, unlike Descartes, Broad or Whitehead useslyammeaterialist

conception of time to describe it.
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Ned Block (1942-)

Ned Blockis in theNYU Department of Philosophy

Two types of consciousness

According to Blockl], "Phenomenal consciousness is experience; the phenomenally
conscious aspect of a state is what it is like to be in tia¢.sThe mark of access-
consciousness, by contrast, is availability for use in reasoningaadally guiding speech

and action." Block feels that it {gossibleto have phenomenal consciousness and access
consciousness independently of each other, but in general they do interact.

There is no generally agreed upon way of categorizing difféyges of consciousness.
Block's distinction between phenomenal consciousness and access coessidugs to
distinguish between conscious states that either do or do not diraailye the control of
thought and action.

Phenomenal consciousnes#éccording to Block, phenomenal consciousness results from
sensory experiences such as hearing, smelling, tasting, and hmarsy Block groups
together as phenomenal consciousnesgeriences such as sensations, feelings,
perceptions, thoughts, wants and emotions. Block excludes from phenomenaluzmess
anything having to do with cognition, intentionality, or with "propestidefinable in a
computer program".

Access consciousnesAccess consciousness is available for use in reasoning and fdr dire
conscious control of action and speech. For Block, the "report abidity'access
consciousness is of great practical importance. Also, accessia@mmassmust be
"representational” because only representational content caa firgueasoning. Examples
of access consciousness are thoughts, beliefs, and desires.

A potential source of confusion is that some phenomenal consciousneasois
representational. The key distinction to keep in mind about represeatationtent that
Block would place in the access consciousness category is thraa#ion it is placed in the
access consciousness category is because of its representaspeat. Elements of
phenomenal consciousness are assigned to the phenomenal consciousgess lmatause
of their phenomenal content.

Reaction

An immediate point of controversy for Block's attempt to divide constiess into the
subdivisions of phenomenal consciousness and access consciousness is dhatoguen
view the mind as resulting (in its entirety) from fundamentatiynputational processes.
This computational view of mind implies that ALL of consciousnes&eédinable in a

computer program”, so Block's attempt to describe some consciousngssenomenal
consciousness cannot succeed in identifying a distinct categargnstious states. This
viewpoint is highly contentious however, sdée problem of machine and digital
consciousness for a discussion

As mentioned above, Block feels that phenomenal consciousness andcacsessusness
normally interact, but it is possible to have access consciousvidssut phenomenal
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consciousness. In particular, believes that zombies are possibleraimok @ould exist that
is "computationally identical to a person" while having no phenomeoa$ciousness.
Similarly, Block feels that you can have an animal with phenonmmraciousness but no
access consciousness.

Block shares Chalmers' belief that we can have conscious exqerithat are not possible
to produce by any type of computational algorithm and that the sofisrech experiences
is "the hard problem" of consciousness. To functionalists Block'siggosiith respect to
consciousness is analogous to that of Vitalists who defined Lileesxy in a category
distinct from all possible physical processes. To those who supporompkeeal
consciousness the functionalist viewpoint is like believing in aeffath, flat earthers see
the world through biblical cosmology and functionalists view it throoigleteenth century
science. Biologists refute Vitalism by describing the phatsprocesses that account for
Life. Cosmologists refute biblical cosmology by describing mogdrysics. In order to
refute Block's claim about the distinction between phenomenal consessuand access
consciousness, it is up to biologists and artificial consciousnesarcasrs to describe
computational algorithms that account for consciousness. In ordefute fenctionalism
philosophers and scientists draw attention to the fact that theyryang to explain an
internal state of a conscious observer, something that cannot lanegpin terms of the
external behaviour of machines.

Why are some neurobiologists and computer scientists sure thak'8ldivision of
consciousness is wrong? What is the source of Block's certdiatythere are non-
computational forms of consciousness? One example of phenomenal conssiousne
discussed by Block is a loud noise that you do not consciously notice éegawsare
paying attention to something else. Block is sure that you wesgeawaf the noise
(phenomenal consciousness) but just not "consciously aware" (accesgsusmsss). Many
scientists would say that in this case, you were not "consciously aware"mafiskee but it is
almost certain that portions of your unconscious brain activity respdodéée noise (you
could electrically record activity in the primary auditory earthat is clearly a response to
action potentials arriving from the ears due to sound waves fromoike). This suggests
that Block's controversial "non-computational” category of phenomeo@asciousness
includes brain activity that others would categorize as being uciooiss not conscious.
Some unconscious brain activity can begin to contribute to consciousnesshe focus of
one's conscious awareness shifts. This suggests that some oflediatdls phenomenal
consciousness is brain activity that can either take place owofsmsciousness or as part
of consciousness, depending on other things that might be going orbiraithat the same
time. If so, we can ask why the consciously experienced versiohisokind of brain
activity is computational while the unconscious version is not. On tier dtand many
authors (Eddington, Broad, Penrose, McFadden, Zeh etc) would point out thadbraty
could be both computational and phenomenal.

Block stresses that he makes use of introspection to distinguisiedretphenomenal
consciousness and access consciousness. Presumably this meangnhiewbud noise
was not noticed, it was not accessed by introspection. Block haddfined a category of
consciousness that is outside of our "conscious awareness" (althouglysheves are
"aware" of it in some other way) and not accessed by intrbepedviaybe it is this
inaccessibility of some cases of phenomenal consciousness thaatmd@lock's idea that
such forms of consciousness cannot be computational. When experienaesessble to
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introspection and available for inclusion in reasoning processes, wieegim to imagine
computational algorithms for the generation of the content of thge&ierce. However, it
is difficult to imagine how the content could become the same adothe of our

experience.

Forms of phenomenal consciousness that are openitdrospection

In his 1995 article, Block went on to discuss the more interestisgscsuch as if upon
starting to "pay attention to" the load noise (see above) thaittpneviously ignored, the
experiencer noticed that there had bsemeearlier experience of the noise, just not of the
type that we "pay attention to"; a type of experience thdtheen just "on the edge" of
access consciousness.

In Ned Block's entry for "Consciousness" in the 2004 Oxford Companion to th¢2Vjihd
discusses another example that he feels distinguishes between phahconsciousness
and access consciousness.

"Liss[3] presented subjects with 4 letters in two circumstances,

long, e.g. 40 msec, followed by a 'mask’ known to make stimuli hard to identify
or

short, e.g. 9 msec, without a mask.

Subjects could identify 3 of the 4 letters on average in the shed but said they were
weak and fuzzy. In the long case, they could identify only one letiesaid they could see
them all and that the letters were sharper, brighter and higloemtrast. This experiment
suggests a double dissociation: the short stimuli were phenomenallyytoperceptually
and conceptually OK, whereas the long stimuli were phenomenally bloé perceptually
or conceptually poor, as reflected in the low reportability.”

This experiment demonstrates a distinction between
1) reportability of names of the letters

and

i) perceptual sharpness of the image.

Block's definitions of these two types of consciousness leads tire toonclusion that a
non-computational process can present us with phenomenal consciousnestoohshof
the letters, while we can imagine an additional computationalidgofor extracting the
names of the letters from their form (this is why computegm@ms can perform character
recognition). The ability of a computer to perform charactevgeition does not imply that
it has phenomenal consciousness or that it need share our abilitgaadmously aware of
the forms of letters that it can algorithmically match to their names.

Reactions

If Block's distinction between phenomenal consciousness and accessowusnsss is
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correct, then it has important implications for attemptsnbyroscientistto identify the
neural correlates of consciousness and for attempts by compigeatists to produce
artificial consciousness in man-made devices such as robots.titulaay Block seems to
suggest that non-computational mechanisms for producing the subjeqtiegeaces of
phenomenal consciousness must be found in order to account for the richimessan
consciousness or for there to be a way to rationally endow mde-machines with a
similarly rich scope of personal experiences of "what likis to be in conscious states".
Other philosophers of consciousness suchoas Searldave similarly suggested that there
is something fundamental about subjective experience that cannot pbareda by
conventional computer programs. This has led to proposals by physiet$tsas Penrose,
Stapp, McFadden etc. for non-digital versions of machines with artificial cuss@Ess.

Many advocates of the idea that there is a fundamentally congmatibasis of mind feel
that the phenomenal aspects of consciousness do not lie outside of the dfouhds can
be accomplished by computatidh Some of the conflict over the importance of the
distinction between phenomenal consciousness and access cONSCiOUSNESSOLEjuiE
what is meant by terms such as "computation”, "program” anariddgn”. In practical
terms, how can we know if it is within the power of "computation”, gpaen" or
"algorithm” to produce human-like consciousness? There is a problgarifi¢ation; can
we ever really know if we have a correct biological accounthef mechanistic basis of
conscious experience and how can we ever know if a robot has phenomeo@usness?
Although of course, such misgivings apply both to those who believe thatldigi
consciousness is possible and those who disagree.

Block's justification of access and phenomenal consciousness nisesegnth century idea
of the world so cannot be easily sustained against attack fromioacts and
eliminativists. However he has clearly described a persigiieigion in the science and
philosophy of consciousness that dates from the time of Aristotistof\e considers this
division in terms of those who consider that the soul originates moveandnthose who
consider it to be cognitive, Descartes has the res cogitansearnektensa, Kant has the
noumenal and phenomenal, Whitehead has the apparent and causative etc. aedmetn D
has the reflex and emergent.
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Francis Crick (1916 - 2004)

Francis Crick (1994) The Astonishing Hypothesis. The Scientiiaré for the Soul.
Simon & Schuster Ltd. London.

Crick begins this book with a statement about his opinion of the insignde of human
beings:

"The Astonishing Hypothesis is that "You", your joys and your sorrows, your memories and your
ambitions, your sense of personal identity and free will, are in fact no more than the behaviour of a
vast assembly of nerve cells and their associated molecules. As Lewis Carroll's Alice might have
phrased it: "you're nothing but a pack of neurons". This hypothesis is so alien to the ideas of most
people alive today that it can truly be called astonishing."

Crick is not a philosopher so might be forgiven the derogatory "no mhare.", as a
scientist he realises that the assembly of nerve cetl¢dima a brain is highly complex and
difficult to understand.

He suggests that the hypothesis is "so surprising"” for three reasons:

"The first is that many people are reluctant to accept what is often called the "reductionist approach”
- that a complex system can be explained by the behaviour of its parts and their interactions with
each other."

"The second reason why the Astonishing Hypothesis seems so strange is the nature of
consciousness. We have, for example, a vivid internal picture of the external world. It might seem a
category mistake to believe this is merely another way of talking about the behavior of neurons, but
we have just seen that arguments of this type are not always to be trusted.”

"The third reason why the Astonishing Hypothesis seems strange springs from our undeniable
feeling that Free Will is free. ... | believe that if we solve the problem of awareness (or
consciousness), the explanation of Free Will is likely to be easier to solve."

Crick believes that many phenomena in the brain are "emergehttheitvague implication
that consciousness may also be emergent. He defines this term in the folloying wa

"The scientific meaning of emergent, or at least the one | use, assumes that, while the whole may
not be the simple sum of the separate parts, its behavior can, at least in principle, be understood
from the nature and behavior of its parts plus the knowledge of how all these parts interact.”

He wants to avoid the philosophical debates about the nature of consciousness:
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"1. Everyone has a rough idea of what is meant by consciousness. It is better to avoid a precise
definition of consciousness because of the dangers of premature definition.

"Footnote: If this seems like cheating, try defining for me the word gene. So much is now known
about genes that any simple definition is likely to be inadequate. How much more difficult, then, to
define a biological term when rather little is known about it."

This is an odd standpoint because any brief review of the idgaslo$ophers shows that a
good deal is known about phenomenal consciousness. The problem lies inieg@ach a
bizarre experience, not in defining it.

He then elaborates a further four points covering general ésatfr consciousness and
avoiding various types of speculation about consciousness. Excluded dnat "w
consciousness is for", speculations about consciousness in lower aamdatee "self-
referential aspect of consciousness"; included are the concepnséiousness in "higher
mammals”.

As a guide for the scientific investigation of consciousness hefpm&rd three basic
ideas:

"1. Not all the operations of the brain correspond to consciousness.
2. Consciousness involves some form of memory, probably a very short term one.
3. Consciousness is closely associated with attention."

The operations of the brain that do correspond to consciousness areutia Cogelates of
consciousness” a term that probably predates Crick's work. Cricksdh@wopenness of
ideal science when he concludes with:

"The Astonishing Hypothesis may be proved correct. Alternatively some view closer to the religious
one may become more plausible. There is always a third possibility: that the facts support a new,
alternative way of looking at the mind-brain problem that is significantly different from the rather
crude materialistic view many neuroscientists hold today and also from the religious point of view."

David J Chalmers

Review of "The Conscious Mind: In Search of a Fundamental Theory".
Oxford University Press. 1996.

Chalmers is perhaps most famous for his "hard problem" of consciousness:

"... | find myself absorbed in an orange sensation, and something is going on. There is something
that needs explaining, even after we have explained the process of discrimination: there is the
experience."p Xii

...."This might be seen as a Great Divide in the study of consciousness. If you hold that an answer to
the "easy" problems explains everything that needs to be explained, then you get one sort of theory;
if you hold that there is a further "hard" problem then you get another."p xiii

Chalmers describes mind as having "phenomenal” and "psychological'saspect

"At the root of all this lie two quite distinct concepts of mind. The first is the phenomenal concept of mind. This
is the concept of mind as conscious experience, and of a mental state as a consciously experienced mental
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state. ... The second is the psychological concept of mind. This is the concept of mind as the causal or
explanatory basis for behaviour." p11

Chalmers proposes that consciousness can be explained by a fdtatuwélistic Dualism™
that is supported by the following argument:

"In particular, the failure of logical supervenience directly implies that materialism is false: there are
features of the world over and above the physical features. The basic argument for this goes as
follows: 1. In our world there are conscious experiences. 2. There is a logically possible world
physically identical to ours, in which the positive facts about consciousness in our world do not hold.
3. Therefore facts about consciousness are further facts about our world, over and above the
physical facts. 4. So materialism is false.

Chalmers describes his naturalistic dualism:

"The dualism implied here is instead a kind of property dualism: conscious experience involves
properties of an individual that are not entailed by the physical properties of that individual.
Consciousness is a feature of the world over and above the physical features of the world. This is
not to say that it is a separate "substance"; the issue of what it would take to constitute a dualism of
substances seems quite unclear to me. All we know is that there are properties of individuals in this
world - the phenomenal properties - that are ontologically independent of physical properties.” p125

To substantiate his argument he proposes that "zombie" worlds, in pbdaghie would
behave like us but not be conscious, are logically possible and that wbdtsare
physically identical to ours, but where conscious experiencesnaeeted, are logically
possible.

Chalmers' argument about the possibility of zombies runs as follows:

A zombie is defined as "...someone or something physically idetdicae (or to any other
conscious being), but lacking conscious experiences altogether”". Chaloresiders that
silicon based devices or an entity based on the population of china aoklddnscious

experience although being able to perform the same functions asoa.pde then makes a
logical leap to suggest that these examples show that somethisiggblyyidentical to a

conscious person could not be conscious:

"But given that it is conceptually coherent that the group-mind set-up or my silicon isomorph could
lack conscious experience, it follows that my zombie twin is an equally coherent possibility."p97

In the inverted spectrum argument Chalmers argues thdogically possible to imagine a
world that is physically identical to ours yet where consciousgsegxperience an inverted
spectrum. This assertion is defended on the basis of the elementary scieoarofision.

Unfortunately, without any definite proposal for how conscious experigncealised it
seems premature to declare that the zombie and inverted specgumeats are correct.
Chalmers approaches the problem of the realization of consciousiegxgerwhen
discussing "information".

Chalmers is aware that phenomenal consciousness includes inforrttedt is related to
information in the physical world:

"A conscious experience is a realization of an information state; a phenomenal judgement is
explained by another realization of the same information state. And in a sense, postulating a
phenomenal aspect of information is all we need to do to make sure those judgements are truly
correct; there really is a qualitative aspect to this information, showing up directly in phenomenology
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and not just a system of judgements."p 292

Unfortunately he does not explain what a phenomenal "realizatiom iof@mation state”
means. This leads him to consider any information state as pdlientipable of conscious
experience. He notes that "We find information everywhere, notgusystems that we
standardly take to be conscious."” and asks whether a thermostatbeootthscious. He
poses the question "As we move along the scale from fish andtsheggh simple neural
networks all the way to thermostats, where should consciousness wink out?".

He answers the objection that there may not beraomy for consciousness in a thermostat
by saying that "If consciousness is not logically superveniemnshwuld not expect to have
to find "room” for consciousness in a system's organization; conscgsugsnquite distinct
from the processing properties of the system". He concludeshémmostat article by
declaring that:

"While it could be the case that experience winks in at a particular point, any specific point seems arbitrary, so a
theory that avoids having to make this decision gains a certain simplicity."

This set of ideas leads to the possibility of panpsychism:

"If there is experience associated with thermostats, there is probably experience everywhere:
wherever there is a causal interaction, there is information, and wherever there is information there
is experience." p297

However, Chalmers states that:

"Personally, | am much more confident of naturalistic dualism than | am of panpsychism. The latter
issue seems to be very much open. But | hope to have said enough to show that we ought to take
the possibility of some sort of panpsychism seriously..." p299

He then postulates that "Phenomenal properties have an intringie,nabe that is not
exhausted by their location in an information space, and it seetves flhaely informational

view of the world leaves no room for these intrinsic qualities."s Témds him to suggest
that the world is more than just information, that vime€dsome intrinsic nature in the
world, to ground information states". This leads him to propose that:

"So the suggestion is that the information spaces required by physics are themselves grounded in phenomenal
and protophenomenal properties. Each instantiation of such an information space is in fact a phenomenal (or
protophenomenal) realization. Every time a feature such as mass and charge is realized, there is an intrinsic
property, or microphenomenal property for short. We will have a set of basic microphenomenal spaces, one for
each fundamental physical property, and it is these spaces that will ground the information spaces that physics
requires.” p305

So Chalmers takes the proposal of panpsychism, based on the ide#l thedrmation
spaces might be conscious, to "ground" the information space. Aggirdeaaription of
how phenomenal consciousness is actually realized in an information space is.missing

Chalmers' explanation of information seems to mystify it, in jlysnformation is
arrangements of things, in maths or digital transmission usuglly arrangements of the
same thing. For instance 11011 is an arrangement of ones and zerges é#lomn - the
information has not replaced reality it is simply a way of gisieality to represent
something else. As Zurek put it: "there is no information withopiteentation”. Hence it
is difficult to see why microphenomena should be required to ing&mi@rmation when
the information is already instantiated.
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The concept of information as something that can be transmittedpiiacre to place and
also as a property of a substance is at the heart of Chalmer's analysiesithat:

"We have no way to peek inside a dog's brain, for instance, and observe the presence or absence of
conscious experience. The status of this problem is controversial, but the mere prima facie
existence of the problem is sufficient to defeat an epistemological argument, parallel to those above,
for the logical supervenience of consciousness. By contrast there is not even a prima facie problem
of other biologies, or other economies. Those facts are straightforwardly publically accessible,
precisely because they are fixed by the physical facts." p74

The patterns of things that comprise "biologies" are, accotditiys, "physical facts". But
from the argument about panpsychism above, physical facts are not grothrededyre
information that must be instantiated in some way through "micropheraim@operties.
Chalmers seems to be arguing that nothing logically supervent#se grhysical because
nothing logically supervenes on mind and physical things are mind.

He introduces the idea ofganizational invariances the key feature of a conscious system
and declares that a set of beer cans could be conscious:

"l claim that conscious experience arises from fine-grained functional organization. More specifically,
I will argue for a principle of organizational invariance, holding that given any system that has
conscious experiences, then any system that has the same fine-grained functional organization will
have qualitatively identical experiences. According to this principle, consciousness is an
organizational invariant: a property that remains constant over all functional isomorphs of a given
system. Whether the organization is realized in silicon chips, in the population of China, or in beer
cans and ping-pong balls does not matter. As long as the functional organisation is right, conscious
experience will be determined." p249

Chalmers idea of qualia as a flow of beer cans

Experience of blue Experience of red

Conscious experience is a function, It could ocour in a
systemn of beer cans, Is this like phenomenal blue?

Does the difference between the qualia depend
entirely on spatial arrangement?

It is intriguing that he considers "functional organisation'ther flow of information in the
system, to be sufficient to determine consciousness (ie: invaria@rngements of states in
space are unnecessary).

See elementary information theoryor a discussion of supervenience in information
systems.
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Part IlI: The Problem of Consciousness
Defining the Problem

This section presents the empirical idea of consciousness, what consssoigshilee before
theories are applied to explain it. It is based on descriptions fromeitteos on Historical
Ideas (see below).

The definition and description of consciousness

Before embarking on the analysis of consciousness it is inmbddahave a definition of
what it is that we are attempting to explain. The articl@ewetonsiders how empiricists
have described consciousness. It shows that consciousness is théirapaaed content of
our minds (where the content contains intuitions and feelings).

Introduction

Empirical descriptions of consciousness have been available in rdgegature for
centuries and in Eastern literature for millennia. It is rofteaintained that no-one can
define consciousness but there is a large body of literaturegitet a clear empirical
description of it. Perhaps the claim that no-one can define conscisustimsstration at the
fact that no-one can explain consciousness.

Weiskrantz (1988) asserted that "Each of us will have his or haridea of what, if
anything, is meant by consciousness..." and that insisting uponisepdetinition would be
a mistake. Koch and Crick (1999) stated that "Consciousness is a teagugith many
usages and will, in the fullness of time, be replaced by a vocghhiar more accurately
reflects the contribution of different brain processes."

But is consciousness really a "vague term" and should we eacllragen idea of what it
means? The empirical descriptions of Descartes, Kant and otteesuramarised below
under the headings of space, time, qualia and awareness. Thesptidescshow that
consciousness is not a vague term at all.

Space and Time

Kant (1781) argued that our minds must be capable of representingsdhjesgtace and
time. Without space, objects could not be differentiated and would have nertm@sp
Without representation in time, the concepts of succession of everggraithneity would
be unknown to us. Descartes (1641, Meditation V, 3) was also cleam#ginings and
perceptions are experiences where things are arranged inasphtime: "In the first place,

| distinctly imagine that quantity which the philosophers commonlyocaitinuous, or the
extension in length, breadth, and depth that is in this quantity, or riathiee object to
which it is attributed. Further, | can enumerate in it many de/garts, and attribute to each
of these all sorts of sizes, figures, situations, and local motmak in time, | can assign to
each of these motions all degrees of duration." Descartes swassaso often the case, well
ahead of his time by describing continuity and dimensionality, dbtoifs that define his
view of space as an actual vector space accessible to mttaraad physical analysis
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(Seesection on Descartder a full discussion.)

Gregory (1966) also pointed out that we see things as if they are pildjgctepace around
us. The idea of projection was implicit in Kant's and Descartestigéons, which are from
the viewpoint of an observer looking out at contents of experience, bgbfyris explicit
(although he believes that explanations based on the projection are absurd).

Kant and Descartes describe consciousness as something extemuedoiat it is Clay and
James who draw this fully to our attention. James (1890) quotes EyRwiidacoined the
term "specious present” to describe how we exist for more tltmaéionless instant and
then goes on to say: "In short, the practically cognized presemt iknife-edge, but a
saddle-back, with a certain breadth of its own on which we sit preine from which we
look in two directions into time. The unit of composition of our perceptiotinod is a
duration, with a bow and a stern, as it were--a rearward--andnarfl-looking end. It is
only [p. 610] as parts of this duration-block that the relation of suocestone end to the
other is perceived. We do not first feel one end and then feel theafieit, and from the
perception of the succession infer an interval of time between, éudeam to feel the
interval of time as a whole, with its two ends embedded in it."cddtow James' observer
is at an instant but the mind is stretched over time.

James' mental time is probably not the same as physical HHemmann Weyl, the Nobel
prize-winning physicist, wrote that reality is a "four-dimensionantinuum which is
neither "time" nor "space." Only the consciousness that passes @re portion of this
world experiences the detached piece which comes to meet pamsés behind it, as
history, that is, as a process that is going forward in tintetakes place in space” (Weyl
1918). In other words consciousness has a way of containing evehts sarhe order as
they occur in the world but seems to use a mental time that is different frorogbhiyse.

Qualia

Qualia are types of things that occur in conscious experieimecdlour purple is a good
example of a quale (Tye, 1997). Hume (1739) pointed out of things in thetimaintrhere
is nothing but the idea of their colour or tangibility, which can retigdem conceivable by
the mind", in other words qualia might be the things in the mincerdtiman attributes.
Qualia appear to be exceptional and inexplicable; Churchland (19883 WHibev on earth
can a feeling of pain result from ions passing across a nag@®t. Descartes (Meditations
VI, 6, 1641) clearly describes qualia.

Awareness

Descartes, Locke, Hume, Reid, Kant and most other empiricist authibiis field describe
conscious phenomena as if there is an observer in their mind lookingquatlia or feeling
qualia in the space and time around about. Descartes and Kant thotghe thand must
also contain a conceptualisation or intuition of the meaning op#éses time and content so
that the qualia become grouped into objects, the objects into events aenkiite into
meaning and expectation.

As Kant put it, we have "intuitions" about the relations between thingaodern parlance
our conscious experience appears to contain the output from an unconsci@ss@roc
although Kant's term, "intuition,” is a more scientific approach us# is an observation
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without assumptions about causes. If the present is extended in titspeoious” as Clay
put it, then many moments are available through which it is peswbhpprehend both a
question and its answer: the processor can frame the question artk ghavanswer. The
observation that our minds extend through time means that this prodessonot need to
be recursive to provide the outputs we experience as intuitions (onennhoam contain an
intuition about another whilst both are in the mind).

Descartes (Meditations VI, 10, 1641) considered the origin of intuitiéinsther, | cannot

doubt but that there is in me a certain passive faculty of pevoephiat is, of receiving and
taking knowledge of the ideas of sensible things; but this would bessst me, if there
did not also exist in me, or in some other thing, another active yazapiable of forming

and producing those ideas. But this active faculty cannot be in nas fiswr as | am but a
thinking thing], seeing that it does not presuppose thought, and alsdakatitleas are
frequently produced in my mind without my contributing to it in any wagd even

frequently contrary to my will." Descartes suspected that theasi were formed
unconsciously, probably in the brain.

Types of Consciousness

It is sometimes held that there are many types of conscioyshegwony (2001) lists:
phenomenal consciousness, access consciousness, state consciousredsse cre
consciousness, introspective consciousness and self-consciousness. Amb®tlyetaiiew
that these are all ‘'modulations' of the term consciousness and oheaotthat there are in
fact different types of consciousness. In other words theses 'ypeonsciousness' are
modulations of the intuition of content arranged in space and timeistithe singular
consciousness described by Kant and Descartes. According to fiienation access
consciousness is the time extended form of processes in phenomer@usress, self-
consciousness is the time extended form of bodily processes andpeeeh ftc.. As an
example, if we say a word then think it soundlessly it is evittattinner speech is whole,
time extended words coming from the vague direction of the vocatiel{or both ears),
when we move a limb much of the whole movement is present in our exper’s a set of
displacements at the position of the limb and extended through time.

Observations and Denials

There can be little doubt that most descriptions of conscious phenomenology raileedes
the same things although some have used terms such as 'continuityndorand
'representation’ for space. Our conscious experiences are theeme@eof being an
observer that has qualia distributed in space and time around a posexparience is
imbued with intuitions.

Contrary to the views of Weiskrantz and of Koch and Crick thezensdo be no need to
await a definition of consciousness. It has been described for iesnt8o why did these
authors feel a need to suspend any definition?

The answer is that over the years there has been no wid@gtedaheory of how this
empirical consciousness could occur. This led certain philosophers siRylea(1949) to
guestion whether the description of consciousness was credible.

In most cases this sceptical analysis begins with an explgrthsoussion of consciousness
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such as: if information travels from the observation to the obsehesr the observer
contains the information so there must be another observer within to®lisisrsecond set
of information. In this case the conclusion is that this impliesrguossible homunculus or
Ryle's "ghost in the machine" so observation and observer's canootrotice mind. This

argument is wrong. The scientific argument should be: the obseoved df conscious

experience cannot occur if it relies on information transferetbex the hypothesis that
information transfer is consciousness is wrong and some other eiqiaisaneeded. (This
means that although the content of consciousness is derived froenties via signals in
neurones, conscious experience is not these signals flowing intoug).nk science the
observation is paramount and cannot be discarded because it conflicts with theory.

The process of discounting an observation when an explanation failapglbes to other
aspects of consciousness studies. As Gregory (1988) put it: " 'fayduexplain it deny it'
is one strategy for dealing with embarrassing questions suaiaisis consciousness?' . If
we discount these denials then the empirical observations of Kantesuwhrizs and the
other empiricists are the bedrock of consciousness studies andocgnssis can indeed be
described as an observation containing the space, time and contentrohdsi(where the
content contains intuitions and feelings).

This simple definition of the experience we call consciousnesgehally consistent and
can be expressed in mathematical language. Consciousnessiltsdanmansional manifold
with vectors pointing towards the centre (the apparent observatior). pidiet content can
be both the input and output of processors that are external to the manifold.

Adapted from the articl@he description and definition of consciousnlegsAlex Green in
Science and Consciousness Re\with permission of the author).

The viewing point and the observer

Science begins with empirical descriptions. To experience consesssimply lean back
with your eyes open and listen. Consciousness is the observationalaspattme that is
occurring and the vectors within it that point at the apparent viewoigt. It includes
bodily sensations, inner speech and the smell on and around things etco@mess is
experience itself, it is not usually an experient¢he content of experience, experience is
already there, arranged in space and time (see note below).

The illustrations show the difference between an actual 3D gfathe world, 2D
representations of that part of the world, conscious experience itself andaadis®

The three dimensional idea of the world

& 30 object cannot be shown on a 20 surface, it is
spe.ciﬁed as sets u:ulf !:Dnrdinates relative to an
It is well known that a 3D object canndt 2"P'rary peint (erigin}.
be shown on a 2D surface. Its form s Tree: location of trunk

s ; ®=-416576 mm
specified as sets of coordinates. SRR
Z=+000134 mrm

Location of leaf A1
w=-416500 mm
Y=+201075 rmrmn
Z=+00213d mm

et




Views are represented on paper using
perspective drawings. Pictures that use
perspective are scaled images of the
world as it would appear on the retina of
one eye.

Experience itself

A two dimensional representation of 3D

In experience itself things are arranged as vectors
directed at a point. Nothing flows into the point.
Experience is a manifold of events that are loosely
based on data from the retinas and other sense
organs. It has contents like the drawing on paper but
instead of being a collection of ink particles confined
to 2D it is a set of vectors directed at a point.

Experience also involves things arranged in time. Things canrhdtaneous and there is
continuity. Arrangements in time are independent of arrangenrestgce. The phonemes
of a word do not overlap each other and the stages of a movement do not create a smear.

Experience itself and time
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These independent arrangements in
time are akin to the way that things that
are arranged left and right do not

overlap things that are arranged up and
down. Left and right are independent of
up and down. In a similar way, time

seems to be an independent direction
for arranging things.



Our experience differs from naive realism.

naive realism experience is believed to be
impossible physical meeting of light rays at
single point in the eye that, through sor
unspecified mechanism, project back to th
source. In experience there seems to be a sq
vectors directed at a poinilaive realism is a
primitive  dynamical interpretation  of

experience an attempt to explain an empiric
geometrical form in terms of flows of matter.

Maive realism

Anqular separations can
represent objects of any size

An intriguing feature of the empirical form of
experience is that things seem to be separated by
angular separations. This allows objects of any size
to be represented and explains how a page of text on
our laps and the dome of a planetarium can be
encompassed in the same form.

The apparent viewing point has caused considerable difficulty fory nesmpiricist
philosophers (although the British Empiricists tended to avoid it). Whéospbhers have
stopped describing conscious experience and tried to explain the vipaimgthey have
often resorted to the supernatural: Descartes, Malebranche addaReixplained the
viewing point in terms of a supernatural soul at a point that theeseteing or experiencing.
But none of the empiricists describe anything flowing into the wigwpoint; indeed
nothing does flow or could flow into and through a point. The empiricéh isuthat the
viewing point is a geometrical phenomenon, not the recipient of sonuétam®ous flow of
everything in experience. Just look, your viewing point is where thirgyin experience is
directed but things are not pouring into it and it, itself, is a pdimannot and does not
contain anything. This seems to be Aristotle's insight when logewin every case the
mind which is actively thinking is the objects which it thinks."

The field of vectors that are the content of consciousness ardiffisult to interpret; some
philosophers believe that they are in the brain and form a repmgeantf the world whilst
others believe that they are directly attached to things in the world beyond the body.

The empirical description of consciousness allows us to maker@a giséinction between
the scientific activities of measurement and observation. Measutesmthe change in state
of a measuring instrument in response to an event in the environniesrvation is the
occurrence of events in the geometrical manifold that is our conscious experience.

* Note: the term "experience of" should be reserfegdhings that act as a source of the contemixpkrience, such as the
QM fields that constitute the things that are sdn¥ée have an "experience of" a flower when sigfralis the flower are
composed into the form of a flower in our exper@nBometimes there is an "experience of" the comteconsciousness,
for instance when intuitions about the content oc8ee later modules for a discussion.
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A note on Naive Realism, Materialism and Eliminativsm

Naive realism is the belief that the viewing point is a geaaona point where all the light
from the things we see is focussed. According to naive redsiseing" is accomplished by
looking from the point back up the light rays to the things in the wtirld.a widely held
belief even though physics, anatomy and experiment tell us that ndinie dbes or could
occur (See theection on visiohn

It should be noted that naive realists and Direct Realists moayelieve that there is a
problem of consciousness because they believe that the form and cohtamtscious
experience is the world itself beyond the body (ie: they betieatethe form and content of
conscious experience is not a phenomenon based on sensation that happersamk
These theories of consciousness (naive and Direct Realisndjsatessed in depth in the
following modules.

Science begins with observations but there are theories thatamathat our observation
should be discarded in favour of theory. This idea comes from a wavlidséded
"nineteenth century materialism" or simptyaterialism which considers that only the
present, durationless instant exists and that all things carnptsred by flows from place
to place. This worldview is taught as school physics. It is an madheory that is not the
accepted wisdom in modern physics.

Unfortunately materialism is so widely accepted that it letmdighly problematical
concepts appearing to be obvious. As an example the extended presantcohscious
experience was called "specious" and thought to be obviously wroGtpiybecause it is
incompatible with materialism (see section tre problem of time Similarly it is
"obvious" that we can only have experienadsthings rather than containing things
because, according to materialism, the present instant has nomwati is immediately
non-existent; the extension of things in time can only be concepiddisendless flows or
recursions. The culmination of materialism is Eliminativism Baodctionalism in which it
is realised that our experience is incompatible with nineteesrtuiy theory and so it is
often declared that phenomenal experience is just an illusion trenhdbexist. As will be
seen in the following sections, theories of material flow carreotused to explain a
geometrical manifold.
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The Philosophy of Consciousness

This section is about how regression and recursion seem to undermine the ideaiotisonsc
experience being anywhere in the universe.

The conflict - supervenience and the location of the
contents of consciousness

When we touch something or look at a view what we are probably touching or seeing is a
thing in the world, out there, beyond our bodies. Many philosophers and almost all scientists
would agree with this surmise. But is our conscious experience itself ditetlyings we

touch or more like a picture of those things on television or something else éntirely

Conscious experience appears to be a simultaneous set of things (ie: tlaingedaim space)

but where are these things and what is this space? The things that occur in conscious
experience could be a virtual reality in the brain based on the world beyond the body, or they
could be the things themselves, viewed directly through some unknown phenomenon or it has
even been suggested that they could be something non-physical.

This idea of where the contents of conscious experience are located has provékeckgte
battles in the philosophy of consciousness. There are three broad positions, theifiest is D
Realism in which it is held that the contents of conscious experience are dimgxly/in the

world, the second is Indirect Realism where it is proposed that the contents of conscious
experience are representations, usually in the physical brain, based on thitigr&in the

world and the third is idealism where it is held that there is no physical world, only non-
physical conscious experience. These three classifications overlap callsid®r instance

some Natural Dualists believe that the contents of sensory experienceetly the world

beyond the body but some thoughts are based in a non-physical soul and some philosophers
introduce the dualist notion of a "logical space" containing disembodied information.

Philosophers often use the concept of 'supervenience’ to examine the location ofetiis cont
of consciousness. Supervenience is the relation between two sets of properties.
Supervenience can be simple; for example a golden ring supervenes on a pieceatath
gold. Supervenience can also be quite complex such as the idea that life supmrtbees
biological processes in a cell. The most difficult cases of supervenienedare a high

level description is related to simpler physical properties such as form aedtcdiftere are
formal statements of supervenience:

The properties of A supervene on the properties of B if no two possible
situations are identical with respect to the proper ties of A while
differing with respect to the properties of B (afte r Chalmers 1996).
Lewis gives a simpler, if less technical, definition of supervenience:

A dot-matrix picture has global properties -- it is symmetrical,

it is cluttered, and whatnot -- and yet all there i s to the picture

is dots and non-dots at each point of the matrix. T he global
properties are nothing but patterns in the dots. Th ey supervene: no
two pictures could differ in their global propertie s without
differing, somewhere, in whether there is or there isn't a dot".

Lewis, D., 1986, On the Plurality of Worlds, Oxford : Blackwell
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One set of properties is said to supervecally on another set of properties if the second set
is determined by the first. Shape is an example of local supervenience;daceatgold

wire forged in a circle determines a gold ring. A set of properties is said iwveneglobally

on another if the entire context of the properties must be included; for instance, two
organisms could be physically identical but demonstrate different behavioursneliff
environments. In this case the physical form of an organism does not totally detéreni
behaviour. Philosophers also divide supervenience into logical supervenience and natural
supervenience. Logical supervenience deals with possible relations in possidewhilst
natural supervenience deals with relations that occur in the natural world.

Seeelementary information theoifgr a discussion of supervenience in information systems.

A particular problem posed by consciousness studies is whether conscious phenomenal
experience supervenes on the physical world and, if so, where. To answer these questions
philosophers and neuroscientists must have a good understanding of physics. They should be
aware of elementary physical ontology such as kinetic energy beindatistc mass

increase of a particle in a four dimensional universe and Newton's laws beinglakeie to t
exploration of all paths in space-time. Without a good knowledge of physics there is the
danger that we will be asking whether phenomenal consciousness supervenes oaan abstr
model of the world which does not supervene on the world itselik@enay be asking if
conscious phenomenal experience supervenes on Newtonian physics or supervenes on
information systems theory rather than asking how phenomenal consciousness might
supervene on the natural woyld

(See for instance:
Special relativity for beginners

http://en.wikipedia.org/wiki/Special relativity for beginners

Quantum physics explains Newton's laws of motion

http://www.eftaylor.com/pub/OgbornTaylor.pjlf

The problem of regression

The philosopher Gilbert Ryle was concerned with what he callethtibiéectualist legend
which requires intelligent acts to be the product of the conscious applicativentd! rules.
The intellectualist legend is also known as the "Dogma of the GihdkeiMachine,” the
"Two-Lives Legend," the "Two-Worlds Story," or the "Double-Lifegend”. Ralph Waldo
Emerson summarised the intellectualist legend in the statéh@rtrhe ancestor of every
action is a thought." Ryle argued against the idea that ew#ighaequires a conscious
thought and showed that this ‘intellectualist legend' results in an infigresseof thought:
"According to the legend, whenever an agent dogthary

intelligently, his act is preceded and steeredrimtlzer internal

act of considering a regulative proposition appiaiprto his

practical problem. [...] Must we then say thattfue hero's

reflections how to act to be intelligent he musttfreflect how

best to reflect how to act? The endlessness ofrttpied regress

shows that the application of the criterion of aygprateness does
not entail the occurrence of a process of considetis criterion.”
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(The Concept of Mind (1949))

Ryle's Regress

Tirme

& word

think of a waord

thinlk of thinking of a word

any thought requires a previous thought if thinking is an
activity that is entirely within phenomenal consciousness,

"The crucial objection to the intellectualist legeis this. The
consideration of propositions is itself an openmatioe execution
of which can be more or less intelligent, less orerstupid. But if,
for any operation to be intelligently executed rimptheoretical
operation had first to be performed and perfornmeelligently, it
would be a logical impossibility for anyone eveibieak into the
circle."

Ryle's regress is an adaptation of the regress argument philosophy of knowledge
(epistemology). In the epistemological regress argument @ffagt has a cause and every
cause must be the effect of a further cause ad infinitum.

Variants of Ryle's regress are commonly aimed at cogrtithe®ries. For instance, in order
to explain the behavior of rats, Edward Tolman suggested that thea@sconstructing a
"cognitive map" that helped them locate reinforcers, and he useatiomntal terms (e.g.,
expectancies, purposes, meanings) to describe their behavior.d'tosalédamous attack on
Tolman's work by Guthrie who pointed out that if one was implyingealiary action must
be preceded by a cognitive 'action’ (a 'thought' or 'schernszriot’ or whatever), then what
‘causes' this act? Clearly it must be preceded by another cognitoug adtich must in turn
must be preceded by another and so on, in an infinite regress unkedsmal input occurs
at some stage.

As a further example, we may take note of the following statérfrom The Concept of
Mind:

"The main object of this chapter is to show that there are raetyities which directly

display qualities of mind, yet are neither themselves intellectual opesator yet effects of
intellectual operations. Intelligent practice is not a stemcbfl theory. On the contrary
theorizing is one practice amongst others and is itself intelligentlypidst conducted.”

Ryle noted that "theorizing is one practice amongst others.hande would translate the
statement by Emerson into, "The ancestor of every action istimm.& or "The ancestor of
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every behavior is a behavior". Each behaviour would require yet another behavidade pre
it as its ancestor, and an infinite regress would occur.

It should be noted that Ryle's regress is a critique of coggmti that arises from the
Behaviorist tradition. Near the end of The Concept of Mind, RylestdThe Behaviorists'
methodological program has been of revolutionary importance to the aprogf
psychology. But more, it has been one of the main sources of the phitzdogispicion
that the two-worlds story is a myth." But Ryle's brand of lalghehaviorism is not to be
confused with the radical behaviorism of B. F. Skinner or the methodaldgehaviorism
of John B. Watson. For as Alex Byrne noted, "Ryle was indeed, a&pbdedly said, 'only

one arm and one leg a behaviorist'.

Arguments that involve regress are well known in philosophy. In facreflexive, or self
referencing process or argument will involve a regress retieeno external input. This
applies whether the agent that engages in the process igah clignputer or intelligent
agent (cf: Smith (1986), Yates (1991)).

Ryle's regress suggests that intelligent acts are nottedrewithin phenomenal
consciousness. They may have non-conscious components or even be entirely non-
conscious. Ryle argued that this might mean that consciousn@gss#t ia "ghost in the
machine" of the brain because consciousness would be epiphenomesahdtithe creator

of intelligent acts. However, as will be seen below, this comiusay be premature and
certainly cannot be used to dismiss phenomenal consciousness as tenmt-exisnot
present in the brain.

The Subject-Object paradox

The Subject-Object paradox points out that a conscious subject afipebaserve itself as
an object. But if it observes itself as an object then, as an object it cannot beca subje

Wittgenstein gives an example of this paradox:

"5.63 1. The thinking, presenting subject; there is no such thing. Ibtewa book The
World as | Found It, | should also have therein to report on my body anevisah
members obey my will and which do not, etc. This then would be a methsalaifng the
subject or rather of showing that in an important sense there is no subjeisttohsdy, of it
alone in this book mention could not be made. 5.632. The subject does not belong to the
world but it is a limit of the world. 5.633. Where in the world is a metaphysical subjbet
noted? You say that this case is altogether like that of thareyéhe field of sight. But you
do not really see the eye. And from nothing in the field of sighitdaa concluded that it is
seen from an eye... 5.64 1. ...The philosophical | is not the man, not the humaor lioely
human soul of which psychology treats, but the metaphysical sulbjedtmit - not a part
of the world."(Wittgenstein 1949).

Thomas Reid also uses this paradox to suggest that everythinig thladerved must be
external to the soul. James (1904), Lektorsky (1980) and many othersattampted to
resolve the paradox by proposing that there is really no observerthenbbservation or
'reflexive act' of perception. These authors have all identifieccontent of perception with
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the world itself to avoid the paradox, however, as will be seen later, thethareolutions
to the paradox.

The homunculus argument in philosophy of mind

A Homunculus argument accounts for a phenomenon in terms of the very phencimat
it is supposed to explain (Richard Gregory (1987)). Homunculus arguraentalways
fallacious. In the psychology and philosophy of mind 'homunculus argumentstammely
useful for detecting where theories of mind fail or are incomplete.

Homunculus arguments are common in the theory of vision. Imagine a peascrng a
movie. He sees the images as something separate from hipregdicted on the screen.
How is this done? A simple theory might propose that the light fianscreen forms an
image on the retinas in the eyes and something in the brain lothiesa as if they are the
screen. The Homunculus Argument shows this is not a full explanattamdeeall that has
been done is to place an entire person, or homunculus, behind the eye whatgdue
retinas. A more sophisticated argument might propose that the imagié® retinas are
transferred to the visual cortex where it is scanned. Agasncnnot be a full explanation
because all that has been done is to place a little person in théddnaid the cortex. In the
theory of vision the Homunculus Argument invalidates theories that doexywlgin
‘projection’, the experience that the viewing point is separate the things that are seen.
(Adapted from Gregory (1987), (1990)).

In the case of vision it is sometimes suggested that each homuneolld need a
homunculus inside it ad infinitum. This is thecursion form of the homunculus concept.
Notice that, unlike the case of regress, the recursion would occur after the event.

A homunculus argument should be phrased in such a way that the concladveayss that
if a homunculus is required then the theory is wrong. After all, homunculi do not exist.

Very few people would propose that there actually is a little mathe brain looking at
brain activity. However, this proposal has been used as a 'staawinmtheories of mind.
Gilbert Ryle (1949) proposed that the human mind is known by itsigaet| acts. (see
Ryle's Regress). He argued that if there is an inner leside the brain that could steer its
own thoughts then this would lead to an absurd repetitive cycle oessdpefore a thought
could occur:

"According to the legend, whenever an agent does anything ietellyg his act is preceded
and steered by another internal act of considering a regulative piapappropriate to his
practical problem."

".... Must we then say that for the ..[agent's].. reflections howtttm die intelligent he must
first reflect how best to reflect how to act? The endlessokess implied regress shows
that the application of the appropriateness does not entail the ergmeirof a process of
considering this criterion."

The homunculus argument and the regress argument are often consideréde same but
this is not the case. The homunculus argument says that if treereeed for a 'little man' to
complete a theory then the theory is wrong. The regress argsaysithat an intelligent
agent would need to think before it could have a thought.
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If the homunculus argument is applied to the problem of the "intelliggant” a subtly
different result from the regress argument occurs. The homuncyument applied to
Ryle's theory would be phrased in terms of whether the mentbaluédt of ‘reflecting upon
things internally' can be explained by the theory that 'the mimdaBigent acts' without the
appearance of a homunculus. The answer, provided by Ryle's own ogat iinternal
reflection would require a homunculus to prevent it from becoming amitenfregress.
Therefore with these assumptions the Homunculus Argument does not singptiveory
that mind is wholly due to intelligent acts.

The example of Ryle's theory demonstrates another aspect obthenidulus Argument in
which it is possible to attribute to the mind various properties ssicimtarnal reflection’
that are not universally accepted and use these contentiously to declaréht@ty of mind
is invalid.

The ontological status of regression, recursion and the
subject-object paradox

Ryle's regress, when applied to consciousness, is based on ansaoélysinscious
intellectual activity as a succession of states. At any moment the @ossaiellect contains
one state such as 'l will think of a word'. This means that either the statstyagpped into
mind or there was a previous state that gave rise to it suthviisthink of thinking of a
word'. Descartes and other empiricists have noted that thoughts al ind# pop into
mind. So if we transfer Ryle's analysis to the real worlddgeover that the regress is
avoided by removing the starting point of a series of thoughts émmcious phenomenal
experience. A train of thought just begins, it has no conscious ondihas probably been
synthesised non-consciously.

Suppose Descartes and our own experience are correct, suppose thoyg$itpap into
mind, if this happens can there still be a conscious intellectuailt ageare intellectual
agents largely non-conscious? One of the simplest intellectual processest fbadquality
ie: 'does A equal B?' and a routing of flow as a result ofeige: 'if A = B then goto'. Can
an intellectual agent perform an equality test in conscious phenomenal ezg@rie

Consider the test of whether 'A = A', you attend to the lefth'@n the right 'A' and declare
them equal. What have you actually done? The feeling that the syanrt@oéqual just pops
into mind. Psychologists and philosophers use the word 'intuition’ forptipping of
answers into mind (Kant 1781). It is usually accompanied by emotioqmrience
(Damasio 1994, Bierman 2004).

If intellectual activity is actually a succession of thingst just pop into phenomenal
consciousness then Ryle's conclusion that phenomenal conscious is"tjkesa in the
machine” of the brain is to some extent justified. Phenomenal consegsuss not
intellectual activity. Notice that this was also the conclusmamen the Homunculus
Argument was applied correctly to intellectual reasoning (abeve). Phenomenal
consciousness contains the stages, or succession of states, aftuatieietivity but does
not contain the processes that connect these stages. This obserwatiororiscious
experience is a succession médssive ideasis well known in philosophy (cf: George
Berkeley, Principles of Human Knowledge, 25). That conscious experstrmedd be an
orderly arrangement of things, perhaps involved in the stability of baivity, rather than
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the initiator of actions should not surprise anyone: it is observation not action.

The illustration below shows how processing and intuitions are relatecbnscious
phenomenal experience. According to the materialist model (top tirg)cconscious
experience would be no more than a succession of instantaneous and discbiteas.
However, the combined empirical descriptions of Aristotle, DesssaHame, Kant, Clay
and James on phenomenal time and intuition and decision making arduatsatdd and it
can be seen that the extension in time contained in these descriptions removes the problem

An illustration of phenomenal consciousness based on the reports of
empirical philosophers and Ryle's analysis

Stimulus

Ryle's Regress suggests that things pop into phenomenal experience as a result of intuitions
which are signs of non-conscious processing.

Reid: data in the world is perceived by a point proceszars
zoul

L]
&ﬂ'
— Clay and James:
Cescartes and Malebranche: datain brain Kant: some set of intuitions phe‘:.omenal
i i i , synthesise phenomenal axperience . .
activity flows into a point soul v P P i erpariance
arranged in space

and in time

If Descartes, Locke, Hume, Kant,
Clay, James and Ryle are combined a
complex idea of phenomenal
Consciousness appears in which
non-conscious processes populate a
rmultidirmensional space-time
containing the contents of
consciousness, The contents of
consciousness are used as the source
of some data by non-conscious
processes.
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What Ryle's regress and the recursion argument are tallindgs that phenomenal
consciousness itself is unlikely to be intelligent acts, procassgsausal chain, although
the contents of consciousness could be the succession of stated byestich processes. If
the contents of consciousness are a succession of states byeatedconscious processes
then nothing could flow from place to place within phenomenal consciousressvduld
resolve the Subject-Object paradox because the separation beheeenservation point
and the content of consciousness would be due to geometry and timeoext@asi an
impossible dynamical flow of data into the observation point.

References
The problem of regression
Ryle, G. (1949) The Concept of Mind. The University of Chicago Press, 1949.

Smith, Q. (1986). The infinite regress of temporal attributions. The Southern Journal of
Philosophy (1986) Vol. XXIV, No. 3, 383 (Section 3).
http://www.gsmithwmu.com/the_infinite_regress.htm

Yates, S. (1991). Self referential arguments in philosophy. Reason Papers 16. (Fall 1991)
133-164 http://www.mises.org/reasonpapers/pdf/16/rp_16_7.pdf

The homunculus argument

Gregory, R.L. (1990) Eye and Brain: The Psychology of Seeing, Oxford UnivErsitg
Inc. New York.

Gregory, T.L. (1987). The Oxford Companion to Mind. Oxford University Press.
Subject-object paradox

James, W. (1904)Does 'Consciousness' Exist? Journal of Philosophy, Psychology, and
Scientific Methods, 1, 477-491.

Heqgel, G.W.F. PHILOSOPHY OF MIND: SECTION I. MIND SUBJECTIVE B
PHENOMENOLOGY OF MIND CONSCIOUSNESS Part Three of the Encycldipaaf
the Philosophical Sciences

Velmans, M. (1996) Consciousness and the "Casual Paradox". Behavioral and Brain
Sciences, 19 (3): 538-542.

[Bermudez, J.L. (1999) The Paradox of Self-Consciousness (representation and Mind)
Psycoloquy: 10,#35

Ontological status
Bierman, D.J. (2004) Non Conscious Processes Preceding Intuitive decisions

68



http://m0134.fmg.uva.nl/~djb/publications/2004/Intuition_bialsymp2004.pdf

Damasio, A.R. (1994). Descartes' error: Emotion, reason and the human brain. New York:
Grosset/Putnam Book.

Kant, 1. Critique of Pure Reasdrttp://www.arts.cuhk.edu.hk/Philosophy/Kant/cpr/

Direct Realism

Aydede, M. (2001) Naturalism, introspection, and direct realism about pain. Consciousness
and Emotion, Vol. 2, No. 1, 2001, pp. 29-Rh8p://web.clas.ufl.edu/users/maydede/pain.pdf

Chapman, C.R., and Y. Nakamura (1999). A Passion of the Soul: An Introduction to Pain
for Consciousness Researchers. Consciousness and Cognition, 8: 391-422.

Dennett, D. (1991). Consciousness Explained. Boston: Little, Brown

Fowler C A (1986): 'An event approach to the study of speech perception from a direct-
realist perspective’, J of Phonetics 14(1):3-28.

Gibson, J. J. (1966) The Senses Considered as Perceptual Systems. Houghton Mifflin
Company,Boston.

Gibson, J. J. (1979) Ecological Approach to Visual Perception.: Lawrence Erlbaum
Associates Publishers, Hillsdate.

Gregory, R.L. 1988. Consciousness in science and philosophy: conscience and con-science.
Chapter 12 in Consciousness in Contemporary Science. (Editors: Marcel, A.J. andl Bisiac
E.). Oxford Science Publications.

Le Morvan, Pierre (2004). Arguments against direct realism and how to counteftieem.
American Philosophical Quarter|y1(3), 221-234.] (pdf)
http://www.tcnj.edu/~lemorvan/DR_web.pdf

Oliveira, AndrA®© L. G. and Oliveira, Luis F. (2002) Toward an ecological conception of
timbre. In Proceedings Auditory Perception Cognition and Action Meeting 2002, Kansa
City. http://cogprints.org/2713/

Skinner, B. F. Science and Human Behavior . New York: Macmillan, 1953.
Skinner, B. F. 1971. Beyond Freedom and Dignity. New York: Knopf.
Skinner, B. F. 1948. Walden Two. New York: Macmillan.

Tye, M. (2004). ANOTHER LOOK AT REPRESENTATIONALISM ABOUT PAIN.
Consciousness and Emotion 2004, special issue on pain, edited by Murat Aydede (with
replies by M. Aydede, N. Block, B. Maund, and P. Noordhof
http://sun.soci.niu.edu/~phildept/MT/RepresentationalismAndPain.pdf

Vygotsky, L.S.(1925) Consciousness as a problem in the psychology of behavior.
Undiscovered Vygotsky: Etudes on the pre-history of cultural-historical psghol

69



(European Studies in the History of Science and Ideas. Vol. 8), pp. 251-281. Peter Lang
Publishing http://www.marxists.org/archive/vygotsky/works/1925/consciousness.htm

Ziff, Paul. "About Behaviourism." Analysis 18 (1958): 132-136. Quoted by Larry Hauser

the Internet Encyclopedia of Philosophy.
http://www.utm.edu/research/iep/b/behavior.hntm#BSkinner: Radical Behaviorism

70



Phenomenal consciousness and access consciousness

This part of this section is about the where and when of the expercaites
consciousness. Is it in the world, in the brain or are the world and brain within it?

Block(1995) drew attention to the way that there appear to be s ©yf consciousness:
phenomenatonciousness aratcessconsciousness:

Phenomenal consciousness is experience; the pheatiyne
conscious aspect of a state is what it is likkdadn that
state. The mark of access-consciousness, by corigras
availability for use in reasoning and rationallyidjng speech
and action. (Block 1995).

See the section on Ned Block's ideas for a deeper coverage of his apjor@&cless and
phenomenal consciousness.

Block uses Nagel's famous (1974) paper, "What is it like to beg?d ba an exemplary
description of phenomenal consciousness. Excellent descriptions have eaispraiered

by the empiricist philosophers who gave lengthy descriptions of cus®ss as partly
experience itself. Although Block has formalised the idea of pherammamd access
consciousness similar ideas have also been put forward by maogagptiérs including
Kant and Whitehead.

Access consciousness has two interpretations, in the first, usBbbdly, it applies to the
functions that appear to operate on phenomenal consciousness. In the sembhy, the

behaviourists and eliminativists, it is some property of the functbttse brain that can be
called ‘consciousness'.

Curiously there are a significant number of philosophers and neurastsemho would

deny the existence of phenomenal consciousness, who would declayeuhakperience
containing these letters does not exist. The famous twentieth gegitilosopher Alfred

North Whitehead was one of the first to spot that this viewpoininatigs in an archaic
view of science that is almost religious in its intensity:

"The eighteenth and nineteenth centuries accepted as their natural philosophy a certain circle of
concepts which were as rigid and definite as those of the philosophy of the middle ages, and were
accepted with as little critical research. | will call this natural philosophy 'materialism.' Not only were
men of science materialists, but also adherents of all schools of philosophy. The idealists only
differed from the philosophic materialists on the question of the alignment of nature in reference to
mind. But no one had any doubt that the philosophy of nature considered in itself was of the type
which | have called materialism. It is the philosophy which | have already examined in my two
lectures of this course preceding the present one. It can be summarised as the belief that nature is
an aggregate of material and that this material exists in some sense at each successive member of
a one-dimensional series of extensionless instants of time. Furthermore the mutual relations of the
material entities at each instant formed these entities into a spatial configuration in an unbounded
space. It would seem that space---on this theory-would be as instantaneous as the instants, and that
some explanation is required of the relations between the successive instantaneous spaces. The
materialistic theory is however silent on this point; and the succession of instantaneous spaces is
tacitly combined into one persistent space. This theory is a purely intellectual rendering of
experience which has had the luck to get itself formulated at the dawn of scientific thought. It has
dominated the language and the imagination of science since science flourished in Alexandria, with
the result that it is now hardly possible to speak without appearing to assume its immediate
obviousness." (Whitehead 1920).
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Unfortunately little has changed. The modern generation of compigatists in particular
are taught nothing but nineteenth century materialism and oftenitfimdpossible to

understand that this is an archaic and discredited idea of scidnealifference between
materialism and the modern physical view is shown in the illustration below.

Materialism and modern physics
Time
Time

I

)
Materialism: time is a succession of 30 slices Modern Physics: it is possible to observe
of the world, Each slice is independent of any the state of a sinale light cone at any
other. It is possible to maintain that only the instant, The observer is an idealised point.
present, durationless instant exists, FPresentism is not credible.

As will be seen later, in the discussion on the philosophy of timee thee major
differences between the modern and the popular archaic ideas.

According to materialism phenomenal consciousness appears to have tionfumads
epiphenomenallt seems to be observation rather than action. This was spgtladhniz
who proposed that science should be amended because it was in wetifliabservation.
However, later philosophers such as Huxley in 1874, have taken thetha¢vibecause
phenomenal consciousness appears to have no function according to ninete&n c
materialism then it is of no importance or cannot exist.

The idea that phenomenal consciousness cannot exist is a fgjmiogativism(also known
as Eliminative Materialism). Eliminativism owes much to therkvof Sellars(1956) and
Feyerbend (1963). Dennett (1978) applied Eliminativism to phenomenal conss®asike
denies that pain is real. Others such as Rey(1997) have alsodapjprenativism to
phenomenal consciousness.

Dennett (1988) redefines consciousness in terms of access consci@lenes$ie argues
that "Everything real has properties, and since | don't denyrahlty of conscious
experience, | grant that conscious experience has properties”. gHaelated all

consciousness to properties he then declares that these prageraetually judgements of
properties. He considers judgements of the properties of consciotshesslentical to the
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properties themselves. He writes:

"The infallibilist line on qualia treats them as properties of one's experience one cannot in principle
misdiscover, and this is a mysterious doctrine (at least as mysterious as papal infallibility) unless we
shift the emphasis a little and treat qualia as logical constructs out of subjects' qualia-judgments: a
subject's experience has the quale F if and only if the subject judges his experience to have quale F.

Having identified "properties" with "judgement of properties"da then show that the
judgements are insubstantial, hence the properties are insulbstadti@ence the qualia are
insubstantial or even non-existent. Dennett concludes that qualia aajetied as non-
existent:

"So when we look one last time at our original characterization of qualia, as ineffable, intrinsic,
private, directly apprehensible properties of experience, we find that there is nothing to fill the bill. In
their place are relatively or practically ineffable public properties we can refer to indirectly via
reference to our private property-detectors-- private only in the sense of idiosyncratic. And insofar as
we wish to cling to our subjective authority about the occurrence within us of states of certain types
or with certain properties, we can have some authority--not infallibility or incorrigibility, but something
better than sheer guessing--but only if we restrict ourselves to relational, extrinsic properties like the
power of certain internal states of ours to provoke acts of apparent re- identification. So contrary to
what seems obvious at first blush, there simply are no qualia at all. " (Dennett 1988)

Dennett's reasoning is a classic piece of nineteenth centueyialiain because it posits
that only flows of material are relevant to understanding thedweétis assertion that "a
subject's experience has the quale F if and only if the sybgags his experience to have
guale F" is a statement of the belief that qualia are tinee sas processes such as
judgements. Processes such as judgements are flows of dataribapdeserve the form of
the content of consciousness. Phenomenal consciousness has both form anditctntent,
things laid out simultaneously (cf: Plato, Hume), so a processdeatnot have the form of
the thing that it encodes is not the original thing. Judgments acpiald because they are
not congruent with qualia. Dennett's argument is similar to aggthiat all cheeses are
known by their smell, smells are due to gases therefore cheeses are.gaseous

Dennett's argument has been persuasive and there are now marssopstels and
neuroscientists who believe that the problem of phenomenal consciousnes®uegist.
This means that, to them, what we call 'consciousness' can onlypbaperty of the
functions performed by the brain and body. According to these philosophigraccess
consciousness exists, however, it is a mystery how access conss®usight be
experienced if phenomenal consciousness does not exist.

Amongst those who support the idea of phenomenal consciousness theoeaigeaidency
to frame it in terms of nineteenth century theory where one st@mines a previous state
in a succession over time, for instance Edelman(1993) places tha pasmories at an
instant and time within experience is explained as continuing modelling pracesses

"Primary consciousness is the state of being mentally aware of things in the world--of having mental
images in the present. But it is not accompanied by any sense of a person with a past and a
future.... In contrast, higher-order consciousness involves the recognition by a thinking subject of his
or her own acts or affections. It embodies a model of the personal, and of the past and the future as
well as the present. It exhibits direct awareness--the noninferential or immediate awareness of
mental episodes without the involvement of sense organs or receptors. It is what we humans have in
addition to primary consciousness. We are conscious of being conscious."
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Block(2004) also suggests this flow from state to state in his idea of "Réfféxvhere our
idea of familiarity with an object is due to one state being analysed by another

"Thus in the 'conscious' case, the subject must have a state that is about the subject's own
perceptual experience (looking familiar) and thus conscious in what might be termed a 'reflexive'
sense. An experience is conscious in this sense just in case it is the object of another of the
subject's states; for example, one has a thought to the effect that one has that experience. The
reflexive sense of 'consciousness' contrasts with phenomenality, which perhaps attaches to some
states which are not the objects of other mental states. Reflexive consciousness might better be
called ‘'awareness' than 'consciousness'. Reflexivity is phenomenality plus something else
(reflection) and that opens up the possibility in principle for phenomenality without reflection. For
example, it is at least conceptually possible for there to be two people in pain, one of whom is
introspecting the pain the other not. (Perhaps infants or animals can have pain but don't introspect
it.) The first is reflexively conscious of the pain, but both have phenomenally conscious states, since
pain is by its very nature a phenomenally conscious state. "

Both Block and Edelman allow phenomenal consciousness, our experience, as an
unexplained phenomenon. Block, Edelman and also Dennett's ideas of conssi@ienes
shown in the illustration below:

Eliminativitism and reflexive awareness in a materialist context

Time ¥ The eliminavitist proposal is
A CI 1_:hat the output "rru;ure red"
only this durationless ' ’ = is the only 'real’ thing
instant exists in the /\ I : \&____ S
rmaterialist model - the rest \—x\_ o

has gone!l

Sound:
More rad
Synthesis

Fed
Comparato
Fed

Block and Edelman
propose reflexive
processes make
awareness

Caontents of phenomenal
Consciousness
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However, if empirical studies are accepted as valid observatatisyut the artificial
constraint of materialism, phenomenal and access consciousnessliplathe different
meanings, as shown in the illustration below:

Phenomenal and access consciousness in a
non-materialist empirical model

The netwark

represents
Time access
1 N 1
CONSCiOUSness
A If Descartes, Locke, Hume, Kant,

Clay, James and Ryle are combined a
complex idea of phenomenal
consciousness appears in which
non-conscious processes populate a
multidimensional space-time
containing the contents of
consciousness, The contents of
consciousness are used as the source
of some data by non-conscious
processes.

The ovals and converging vectors
represent phenomenal consciousness

According to the empirical reports the present moment in our iexygeris extended so the
succession of outputs or stages of access consciousness could eotisitobntents of
phenomenal consciousness. In other words phenomenal consciousness is carhposed
periods of access consciousness. This is how it seems to theca&npind in our own
experience but how such a state could be explained in terms ofdutaiity is highly
problematical. Given that nineteenth century ideas cannot explainasstelte a scientific
explanation will be required.

The idea that phenomenal consciousness misrepresents or "misdisasedrgDennett
1988) deserves further discussion. According to materialism theergrénstant has no
duration so can only be known in succeeding instants. Does this meaexpeatence
misrepresents itself? It is interesting that both the nadigrand non-materialist paradigms
usually require that things which exist havduaation In both paradigms no thing would
exist for no time at all. This implies that things have continiitgre than one thing can be
continuously present which means that simultaneity and hence spaoe (space being
things arranged simultaneously). During the continuity of the timngxperience there
cannot be misrepresentation in that mode of experience becausdiniipdethe thing in
experience is the continuous thing. Although things in experience caarathér things
whilst they are continuously present they can be misjudged, misgdpand mis-

75



remembered. This discussion is illustrated below:

Simultaneity, continuity and processes Time
e
ON —
- - — - -
The question: if yellow and
green are simultaneously in
experience is it possible
that we only 'think' they are —
there? Are there processes
between experience and o—
EXpErience? Suppose both yellow and green are continuously

present in experience for a period of time, Being
"simultaneously” present means that both vellow and
green are present at the same instant and is a
consequence of being continuously present.

Tirme Time

Processes take time, If a process Reports and merories can
misrepresented the colour in experience then misrepresent other modes of
the colour would not be continuous. experience

Materialism is no longer the conventional wisdom in science,stheen found thaime
existsand that reality is not a succession of disconnected instants sww valid to speak
of the extended present of our phenomenal experience as a possiblatabseather than
as a specious illusion.

Direct Realism

Direct Realism proposes that phenomenal experience is directly objduswmotd without
any intervening representation. It is motivated by the beiafthe Problem of Regression,
the Subject-Object Paradox and the recursion form of the Homuncglusemts show that
phenomenal consciousness cannot occur in the brain alone. Direct Resdstn that if
phenomenal consciousness cannot be things in the brain then it mustebeisgproutside
the brain.

There are two principle types of Direct Realism: Natirahlism and Behaviourism (both
Radical and Analytical). Thomas Reid is generally regarded adotheder of Direct
Realism. In his Natural Dualism he proposed that the soul is ictdimntact with the
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contents of experience and these contents are things in the world kbgobddy. The
Direct Realism of Reid is summarised in the statement ofani®us disciple Sir William
Hamilton: "In the simplest act of perception | am conscious dfeffiyas the perceiving
subject and of an external reality as the object perceivedd:sRéatural Dualism has now
been largely replaced by radical and analytical behaviourismhwedschew the idea of a
soul and propose that phenomenal consciousness, if it exists at all, is a behaviewral refl

The modern justification of Direct Realism mainly consists rguments against Indirect
Realism or Representationalism. Philosophers such as Austin (1962¢ &madnkan (2004)
have summarised the Direct Realism debate and have identifiéolldveing arguments in
favour of Indirect Realism and given rebuttals to each of them:

1. The Causal Argument: perception involves a succession of causad suehtas the
reflection of photons, bleaching of retinal pigments etc. so percepitish involve the end
of this causal chain. The Direct Realist response is thapugh there may be a causal
chain in sensation this does not inevitably imply that the end afhithie is the content of
phenomenal experience.

2. The Time Lag Argument: it takes time for light to trafreim an object to the senses,
time for chemical changes in the retina etc... The DireclifRaasponse is that direct
perception may be referred back in time.

3. The Partial Character of Perception Argument: we only perd¢ae surface of objects,
and then only a part of the surface. As the whole object would beiyestcdirectly
perception must be indirect. The Direct Realist response isdthedt perception could
occur even if only parts of an object were perceived.

4. The Perceptual Relativity Argument: things appear to be ditfstepes depending upon
the point of view. The Direct Realist reponse is that if perocaptan occur backwards in
time it should have no problem occurring back down a line of sight. HoweséMorvan's
argument does not seem to encompass the geometrical naturenomgheal experience,
seeking to explain geometry in terms of movement.

5. The Argument from Perceptual lllusion: A stick may appear Wwlen projecting from
the surface of water. Direct Realists apply the argument insgt) to this problem. The
bent stick illusion is a physical event in the world beyond the aftfeer than a normal
optical illusion such as the Muller-Lyer illusion etc., see (6)dodiscussion of optical
illusions.

6. The Argument from Hallucination: Hallucinations are not in the dvbdyond the body.
This is highly problematical for Direct Realists expegiallhen phenomena such as lucid
dreams, dreams and visual imaginations are included along with ihatlans. Direct
Realists classify these phenomena as not being perceptionsyothdé they actually exist
as phenomena. Indirect Realists would maintain that all of percaptiarreconstruction
and use optical illusions such as the Muller-Lyer, Ames Roomaejastify this contention
so the Direct Realist approach to hallucination, dreams etchtnsgem like an
unwillingness to accept Indirect Realism rather than an argument.

7. The Dubitability Argument (cf: Indubitability argument): we canwaubt current
phenomenal experience but we can doubt the world beyond the body therefarmehal
experience is not the world beyond the body. Direct Realistdb&ak on Presentism or

77



functional Presentism to defeat this argument. If phenomenal experie instantaneous
and made anew at each instant then anything can be doubted.

The points above have summarised the Direct Realist stance oh pasception. Other
sensory modalities have also been considered in the Direct Realism debate.

Fowler (1986) considered that sounds were attached to objects in tlie Wud idea is
strange because sounds only seem to be closely attached to objleete/arld when these
objects are seen as well as heard. For example, when a ssitjiratifolded it is found that
there can be a large error in locating the position of a soure iwarld, this is especially
true for low frequency sounds. The Direct Realist approach hasuttiff explaining the
transition from sounds with an indefinite location when a subject nslfolded to sounds
that are bound to visual events when the blindfold is removed. It alsantongroblems
explaining how the sound of speech from a single loudspeaker can become ddipnd t
movements on a cinema screen. If the binding does not occur in the brawvhgrerdoes it
occur?

Pain is particularly problematic for Direct Realism beeauslike colour vision where ‘red’

is inferred to be a property of electrons or light, pain is an ierperience that is not a
property of tissue damage. Tissue damage has properties suelediadlwheal formation
etc. but pain seems to be phenomenal experience in the brain and 'ppamtooan occur
without tissue damage (see Aydede (2001), Tye (2004) and Chapman, anduNakam
(1999) for further analysis). On closer inspection other sensatiomsjaear to be inner
experiences rather than direct sensations. For instance, theossdscof different hues in
the illustration below are all due to the same physical wagtHerof light. In this case the
range of hues in experience is unrelated to the actual physical red on the pagermr

Another problem for Direct Realism is that it does not overcdmeptoblems that it is

supposed to solve. The argument for Direct Realism begins with thethde there are

severe problems with representationalism (the idea that phenomgreience is in the

brain) and that direct perception is an alternative that does not thase problems.

However on closer inspection Direct Realism suffers from alnsaste problems as
representationalism. If phenomenal experience is the world titegifRyle's regress applies
to the world itself and this can only be avoided by assuming that pleeabexperience is

a subset of the world (ie: a representation) that receives irgoatdther parts of the world

that are not part of phenomenal experience.

It is also commonly assumed that Direct Realism avoids thesiea argument because it
is believed that the separation of the observer from the thingsratbserved is simply
due to the geometry of the world. If such simple geometry is possileeen the eye and
the world then it should also be possible in the brain and a similaregyécath explanation
could be invoked to avoid recursion in representations.
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These points are shown in the illustration below:

Ryle's Regress and Direct Realism

Representationalism

Ryle's regress suggests that without an external input
conscious thoughts lead to an infinite regress

External inputs

Think of a ward
Think of a ward

Think of thinking
of a word
Conscious phenomenal

experience at four
successive times

Think of thinking
of a word

It is argued that if conscious experience just displays the
results of processing then it is epiphenomenal.

Recursion and Direct Realism

Direct realism attempts to avoid the recursion
problemn by declaring that the separation of the
observer from the observed is simply the
geormetry of the warld,

Direct Realism

Curiously Direct Realism does not resolve Ryle's rearess.
It makes it worse because there is no external input to
phenomenal conscious,

Think of a word

=

Conscious phenomenal
experience as

" the world beyond the
body at four successive
times

T —

Think of thinking
of a ward

hink of thinking of
hinking of a word

-
-

Direct Realism does not salve the problemn of infinite regress
because every thought would be accormpanied by the infinity of
antecedents that actually occur in the world. Although thoughts
would not be epiphenomenal in a Direct Realist scenario the
person would have no conscious free will because their
conscious experience would be in the world bevond the body.

If Direct Realism can use the 'simply geometry’ argument
then why not declare that the apparent separation of the
observer is simply the geometry in the brain?
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Scientists have a further problem with Direct Realism. Thistidhtion below demonstrates
that our scientific knowledge of the world differs markedly from qirenomenal
experience.

Direct Realism: How far is phenomenal experience like the world itself 7

A 3D tree .
Light falls all ower
2 the lens, there is
no ‘paint eye The first, and only
optical image between
the eye and the tree is
formed on the retina

'Equivalent lens'
Representing
the corneaslens
System

& fog of light
rays is reflected
in all directions
from the tree

i
If a finger is held up in front of 2 tree the resulting phenomenal
experience is of a semitransparent hand. Semitransparent
hands are not found anywhere in the physical waorld,

There is no image of the tree
in the world, a sheet of
paper near the tree is white

&ll the red crosses contain the Yisual conscious phenomenal experience contains 20

same physical colour red. surfaces that seem to be separate from a viewing point, The

Phenomenomal colour differs from content of the surfaces has one side only (it is a

physical colour, depending on set of 'vectors"), Solid things can appear transparent, the

adj_acen_t colours, lighting, same physical frequencies can cause a range of colours etc..

delineation etc. Phenomenal experience is an ABSTRACTION of the physical
world,
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It is difficult to see how the form and content of phenomenal expmrieould supervene
directly on the world beyond the body. The world inferred from measemts beyond the
body seems to be a nebulous set of quantum phenomena that aredaaspgebability
fields in three dimensions at any instant. The objects in thism@dd are mostly space.
The world of phenomenal experience on the other hand contains objea@setioaie-sided,
and are like a 2 dimensional field of vectors directed simultangatisin observation point
which is apparently separate from them. Phenomenal experienoe tisree dimensional,
the rear of objects is not available within it at any instamdud phenomenal experience
seems to be a geometrical relationship between an abstracvatioserpoint and the
reflection properties of the part of the world external to the biddy.a form that crudely
overlies the angular separations in inferred reality, providingoappate directional data.
It is not like things in themselves beyond the body, not even in typeg lae set of
directional vectors. (See the module on the neuroscience of perciEpt@rdiscussion of
depth perception).

If the form and content of visual phenomenal experience are dhlsisacseparated
according to the angular positions of things in the world beyond the thedytheories
which propose that phenomenal experience is the world itself are problemashalld be
noted that things arranged according to angular positions can appe@rlie any group of
similar things along a radius from the centre point.

The ¥iew: If it is accepted that experience is a 'view' then any form can
overlie any other.

p A

If it is just accepted that the form of the view is due to world geometry then
anvything along the line of sight could represent the object itself. The important
measure would be angular separation.

If it is accepted that angular separations are critical then any replica with the same
angular separations could represent the object,
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If Direct Realists admit that things are as they appedet observed according to angular
positions at a 'point eye', then any representation of things ondide iof a sphere of any
radius would appear similar. The geometry of the ‘point eye' is prabtahwhether the
view contains the world itself or a representation of the worlcaninot be the movements
of lumps of matter or energy and the point observation cannot be duegs all landing at

a point. In other words the 'view' is inconsistent with nineteenth gentaterialism and
will require a scientific explanation.

Radical and Analytical Behaviourism tackle the problem of théerdihce between the
world inferred from measurements beyond the body and the phenomenal wdddying
phenomenal consciousness and maintaining that access and reflegusmess are all that
exists or is necessary. Radical Behaviourism is an offshootychplegical behaviourism
and was established as a philosophical adjunct to Marxism by Vygatskpopularised by
Burrhus Frederic Skinner (see Skinner 1953). There is another movenpsytchological
behaviourism which is similar to Radical Behaviourism called Epoéd Psychology (see
Gibson 1966, 1979). Analytical Behaviourism is a philosophical movement sk&blby
Gilbert Ryle (see Ryle 1949).

The core of Analytical and Radical Behaviourism is the assumjpliah consciousness
exists for a durationless instant so that the Dubitability Arguraed the Regression and
Recursion Arguments can be applied (Ryle 1949, Skinner 1971 and see ibessect
Ryle's Regress and the Subject-Object Paradox above). As tathesDirect Realist is able
to insinuate that subjects only think that they have had a partexparience (cf: Dennett
1991a). It is intriguing that Eliminativists also maintain thgpexience is the world itself
for instance, an insight into Dennett's idea of the mind is to be fonmmhges 407-408 of
Consciousness Explained

"It seemed to him, according to the text, as if his mind - his visual field - were filled with intricate
details of gold-green buds an wiggling branches, but although this is how it seemed this was an
illusion. No such "plenum" ever came into his mind; the plenum remained out in the world where it it
didn't have to be represented, but could just be. When we marvel, in those moments of heightened
self-consciousness, at the glorious richness of our conscious experience, the richness we marvel at
is actually the richness of the world outside, in all its ravishing detail. It does not "enter" our
conscious minds, but is simply available"

This is a clear description of Direct Realism (although [@é&mnoes not describe himself as
a direct realist).

Radical Behaviourism is sometimes described as the dictumhihatnly psychological
events that are of importance are those that occur outside the heagbsurdity of this has
led to jokes:

Q: What does one behaviorist say to another when they meet on the street?
A: You're fine. How am I?

Q: What does one behaviorist say to another after sex?

A: That was great for you. How was it for me?

(Ziff 1958)

However Vygotsky, Skinner and other Radical Behaviourists hold that beteviour is
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possible so that events within the brain can result in reward or pumshmygotsky
(1925) describes this approach:

"Consciousness is wholly reduced to the transmitting mechanisms of reflexes operating according to
general laws, i.e., no processes other than reactions can be admitted into the organism. The way is
also paved for the solution of the problem of self-awareness and self-observation. Inner perception
and introspection are possible only thanks to the existence of a proprioceptive field and secondary
reflexes, which are connected with it. This is always the echo of a reaction.”

Hence Radical Behaviourists are able to make the claim that are believed to be
representations with phenomenal content are processes. Even evkrds gam can then
be explained as reflexes involving organs within the skin. Howeverpgmning the
possibility that such reflexes could occur at any sense organ, imgltite eye, this makes
Radical Behaviourism a mixed Direct Realist/Indirect Realghilosophy with
consciousness as a process, not a separate thing such as phenoocosiscr@alsness (see
the section on representationalism and intentionality below).

But this raises a serious issue for science: can the phenomesalousness that seems to
contain our observations really be argued out of existence on thedbasitheory? As
Gregory (1988) put it: ' 'If you can't explain f“adeny it' is one strategy for dealing with
embarrassing questions such as ‘what is consciousness?' '. But is tiist thieategy?

Direct Realism fails to overcome the problems of regression ecwrsion inherent in
representations. It proposes that phenomenal consciousness is identibal physical
world beyond the body but must then use a plethora of arguments to explaithis is

evidently not so. When confronted with these problems its proponents restie t
argument that everything can be doubted and can misrepresent iteif.is/' still widely

believed.

It should be noted that Direct Realism is espoused in Religiougrdlldualism, some
forms of Augustinian theology, nineteenth century materialism endfispring such as
Marxism, post-modernism, post-Marxism, and various sociological movemiens also

necessary for some forms of Strong Al to occur. Perhaps tpiaies why few ideas have
attracted as much attention and defence as Direct Realism.

It is interesting to compare the Direct Realist and Indifeglist interpretations of
something as simple as a cartoon on television (such as the imagg. eccording to
Indirect Realism the cartoon would be a moving representation coestructhe brain
using data from the senses. This leads to the prediction of braimanigms for modelling
motions, combining colours, binding sound and vision etc., many of which have been
verified. Can you demonstrate how the theory of Direct Realismdceunplain the
phenomenal experience that contains the cartoon and produce a lisprgdintions made

by the theory?
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Can Direct Realism explain experience containing a cartoon
on Television?

Physical
Quack!!

Physical
Quack!

Phenomenal
Quaclk!!

Loudspeaker

Successions of static frames are

* integrated into smooth motion by
cortical motion modelling.

I] Cartoon frame rates are typically 12 or
15 per second but can be as low as 9

frames per second, These rates are

superimposed on television frame rates

of 25 (PAL) or 30 (NTSC) frames per

second, interlaced at 50 or 60 per
secand to prevent flicker.

FPhenarnenal Physical
exXperience reality

" -
Physical pixels of red, green and blue
appear white, the white being added in
the calour addition area of cortex,

Wwhy is experience
related to brain ackivity
about the pattern of
phosphors rather than
the photans, 3 types of
phosphor, electrons or
DWD pits if perception is
direct?

Phosphors

Magnetic coils
Electron
quns

Electron beam

In science a theory should be of predictive value, for instance, iniormtheory describes
how the state of a thing can be impressed on a carrier so sigihad can be transmitted
from one place to another. This theory predicts what will happen wleesignal arrives at
its destination and how the state of the source can be inferredtifi@mavents at the
destination, the total amount of information that can be transmittedethe destination it
is the form of the signal that is directly known by interachod measurement, the form of
the source is inferred. Direct Realism is a direct chadleiogthis information theory but
does it deliver a more powerful predictive description of phenomenatioossess or is
experience always dependent on what happens to the information flow betweemitkinegs i
world and somewhere in the brain? Does direct realism have a physical theory?

Photons

Ultimately it appears as if Direct Realism is about varionderstandings of Information
Theory. For example, Austin (1962) discusses what we see wheneavea shurch
camouflaged as a barn and comments that: "We see, of coursegch that now looks like
a barn.". Do we see a church or a barn? Scientific informationytieolear about this, the
church is an entity composed of selected information from the quartate of its
constituents, the optical image of a camouflaged church is angamamt of photons
emanating from a screen on which it is projected, the retimamarrangement of chemical
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and electrical events based on an optical image and conscious ¥igeaéece correlates
with the arrangement of things on the retina. The fact that iouss@xperience also
correlates with classifications of the retinal image asam or a church suggests that
conscious experience is an arrangement of things in the brain dadeoth the retinal
arrangement and the contents of a relational database.

Austin's arguments have been mythologised as a final demonsttiasibrisense data”
theories are false. However, as will be seen below, sensehdatdes merely claim that
there is a succession of information states between an infornsdditenoutside the body
and that reported as conscious experience ie: subjects reportcmatch is camouflaged
when it is camouflaged.

Austin, J.L. (1962) Sense and Sensibilia, ed. by Geoffrey J. Warnock (Oxford, 1962)

Indirect Realism

Indirect realism proposes that phenomenal consciousness exists aséti®f signals or
sense datausually in the brain. This was proposed by philosophers from Aristotlecke

and was probably the most widespread idea of conscious experiedctheirgighteenth
century.

The idea of sense data is discussed in depth by Russell (1912).I'Rosgghal definition
is given below:

"Let us give the name of 'sense-data’ to the things that are immediately known in sensation: such
things as colours, sounds, smells, hardnesses, roughnesses, and so on. We shall give the name
'sensation’ to the experience of being immediately aware of these things. Thus, whenever we see a
colour, we have a sensation of the colour, but the colour itself is a sense-datum, not a sensation.
The colour is that of which we are immediately aware, and the awareness itself is the sensation. It is
plain that if we are to know anything about the table, it must be by means of the sense-data -- brown
colour, oblong shape, smoothness, etc. -- which we associate with the table; but, for the reasons
which have been given, we cannot say that the table is the sense-data, or even that the sense-data
are directly properties of the table."

Russell's definition is a materialist concept in which expeeidscalwaysof something
because the durationless instant of the present has always goeectA# differs from
some empiricist ideas where experience is not confined to the durationless insta

Science is Indirect Realist because it holds that the s¢ieatisonly makeneasurements

of events in the world. These measurements give rise to sigeasresult of interaction
with the event. According tdecoherence theorythe signals are a state that is a mixture of
the state of the measuring instrument and the state of the tking measured. For
example, the eyes are measuring instruments that are \8ertsitphotons, photons are
signals containing a state that is based on the state toekein a surface and the state of
electrons is based on the state of the surface etc. Scienfifience allows some aspects of
the state of the surface to be inferred from the state of the photons.

In modern Indirect Realism there is an attempt to distinguisiphiemomenal content of
conscious experience from the processing involved in accessinghé®menal content.
According to these theories phenomenal experience is an arrartgesggnals that are the
content of the experience. This arrangement fornepi@esentatiorof things in the world so

this form of indirect realism is known &®epresentationalism Tye (2003) describes types
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of representationalist theory:

"Representationalism, as | have presented it so far, is an identity thesis with respect to qualia: qualia
are supposedly one and the same as certain representational contents."

Tye also describes variants of this idea of representationalism:

"Sometimes it is held instead that qualia are one and the same as certain representational
properties of experiences; and sometimes it is is argued that these representational properties are
themselves irreducible (Siewert 1998). There is also a weaker version of representationalism,
according to which it is metaphysically necessary that experiences exactly alike with respect to their
representational contents are exactly alike with respect to their qualia. Obviously, this supervenience
thesis leaves open the further question as to the essential nature of qualia." (Tye 2003).

In a scientific sense Direct Realists believe that phenonexmarience is the signals that
occur next to things in the world beyond the body (which they call "$shimghemselves")
and Indirect Realists usually believe that phenomenal experigrsignals in the brain. It
can be seen from the pattern of signal flow that the sigraalslling into the brain preserve
the spatial relationships of the original signals and encode tpemies in the original
signals. This means that the original signals next to thesQiices and the signals in the
brain are equivalent provided the latter are oriented appropriakive to signals from
the body. Either set of signals could transmit or contain the saorniation. Both Direct
and Indirect Realism cannot, at present, explain the physics o&haswing point occurs
in experience ie: how we seem to see through an apparent sgheestgnals that are the
contents of experience. So the choice between Direct Realisindirett Realism reduces
to whether there is only one set of signals or a chain of sigretiveen the world and
phenomenal experience.

The philosophical arguments for Indirect Realism are listed below:

1. Variable perspective: when we see things the view changebaiowve see must be a
different set of signals depending on the view rather than a constant object.

2. lllusions: we can see through fingers and see a variety afirsolvhere measurements
tell us one exists. Direct Realists quote the "bent stickiolils which is not really an
illusion at all, being a physical event.

3. Hallucinations: two people can have phenomenal experience contaitahte. The first
may be viewing a real table whereas the second may beihating a table. If the tables
are the same (phenomenally) then experience is indirect.

4. Double vision: press the side of one eye, two images appear (&f HiBA) yet there are
not two things in the world.

5. Time gap arguments: according to materialism the pastdmes ghe things being seen
no longer exist in the state that relates to the state irrierpe. In the extreme case, some
stars in the night sky no longer exist but are still in expee so experience must be a
derived signal.

6. Secondary qualities such as pain, colour and smell do not exisysasaplhings in the
source of signals and are likely to be properties of signals in the brain.
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Indirect Realism: Objects create states in signals. A pattern of
signals somewhere between an object and somewhere in the
brain is phenomenal consciousness

Light from sun

Mo photons (black)

Photons to make

- - Optical
white light P

image

hemical
Image'

Fattern of
absence of

Photon :
phaotons in
deflected direction of eye
by field
Phatans due to Pattern of
absorbed QM activity/inactivity in
particles optic nerve

wWhichever pattern of signals is chosen and wherever that pattern might be,
the problem remains: how does a pattern of signals become phenomenal
experience?

Indirect Realism has received strong support from recent disesviarineuroscience, for
example, it is now clear that both the colour and motion in phenomenaiemqee are
added by cortical processes. In Cerebrethromatopsia patients have suffered trauma to
area V4 of the cerebral cortex and report seeing the world in gfeysith no colour vision
and in Congenital Achromatopsia people do not even understand the meanaiguof
an astonishing ailment callg&kinetopsia patients perceive movement as a succession of
stationary images (Rizzo et al 1995). Akinetopsia is usually agedcwith damage to
cortical area V5. Moutoussis and Zeki (1997) have demonstrated thatdiien of colour
occurs more rapidly than the addition of motion. The section on the Neamoscof
Consciousness describes these discoveries and many other asp#uts codation of
phenomenal experience in the brain.

Unfortunately knowledge of the whereabouts of the signals thabh@@ntent of conscious
experience does not resolve the problem of phenomenal consciousness. \WHesber
signals are next to objects in the world or at the end of a ofigignals in the brain there
still remains the problem of how they become arranged in the form of experience.

Intentionality and representation

There is a materialist interpretation of representationalisrwhich representations are
redefined as intentional states:

"One way of explaining what is meant by 'intentionality' in the (more obscure) philosophical sense is
this: it is that aspect of mental states or events that consists in their being of or about things (as
pertains to the questions, 'What are you thinking of?" and 'What are you thinking about?").
Intentionality is the aboutness or directedness of mind (or states of mind) to things, objects, states of
affairs, events. So if you are thinking about San Francisco, or about the increased cost of living
there, or about your meeting someone there at Union Square -- your mind, your thinking, is directed
toward San Francisco, or the increased cost of living, or the meeting in Union Square. To think at all
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is to think of or about something in this sense. This 'directedness’ conception of intentionality plays a
prominent role in the influential philosophical writings of Franz Brentano and those whose views
developed in response to his (to be discussed further in Section 3)."(Siewert 2003)

This definition allows "representation” to be redefined asta skaeam rather than a set of
things arranged in some mental or neural state that reprebamjs in space. Husserl
thought this approach would allow a description of consciousness thefulgaabstains
from affirming the existence of anything in spatio-temporal ngalBiewert 2003) although
it could be argued that a data stream such as any descriptionegan escape the
constraints of representation in time at some place.

Unfortunately the concept of "intentionality” has become so divaegattcould be applied
to almost any aspect of the description of consciousness. Anstimigrexample of this is
given by Loar (2001) where "intentionality” is considered to ovettapresenting” and
"conceiving":

"A person's thoughts represent things to her -- conceive things -- in many ways: perceptually,
memory-wise, descriptively, by naming, by analogy, by intuitive sorting, theoretically, abstractly,
implicitly and explicitly. These various manners of conceiving have something in common: they have
intentional properties, and they have them essentially.

The usage of the term "intentional state" has become so brddatirtbev means little more
than a state that is about another state.

References

Siewert, C. (2003). Consciousness and Intentionality. The Stanford Enajielopt
Philosophyhttp://plato.stanford.edu/entries/consciousness-intentionality/

Also see Loar, B. (2001) Phenomenal Intentionality as the Basiseatdl/iContent, in
Reflections and Replies, ed. M. Hahn and B. Ramsberg, MIT.
http://www.nyu.edu/gsas/dept/philo/courses/concepts/loar.Miliford, K. (2002) The
intentionality of consciousness and the consciousness of intentionalégtibnality: Past
and Future, edited by Gabor Forrai and George Kampis, AmstéddamYork: Rodopi.
http://web.stcloudstate.edu/kwwilliford/Intentionality%200f%20Consciousness. pdf

Cartesian materialism

The term "Cartesian materialism" once meant the ideatibanind is in the brain (see for
instance Block 1995). The term had largely fallen out of use in philgsant revived by
Daniel Dennett (1991) in the bo@onsciousness ExplaineDennett uses a very particular
definition of the term in his discussions and also uses a partaefention of the word
"mind". See thesection on Daniel Dennefibr Dennett's critique. Philosophers who adhere
to the idea that the mind is in the brain tend to call themselwnelrect realists" or
"representationalists” where the substrate of conscious expeiseincéhe brain and would
deny that Dennett's critique applies to their proposals.

Identity theories of mind

The idea that mental states are brain states is known aietiigy theory of mind. There
are two sorts of identity theory, itype identity theory it is held that mental states are
identical to brain states whereas twken identity theory it is held that mental states
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correlate with brain states.

Type identity theory was attacked by Putnam in "The Nabfilglental States" where he
pointed out that if mental states are functions then type ideghetyry would presuppose
that animals that had the same mental states would need todeatieal brain structures.
He suggested that this is unlikely, it being more probable thatads have functional
systems that perform similar overall functions but which aredwsttical. In other words, if
it is assumed that conscious experience is a set of functiongotkem identity theory is
more probable than type identity theory.

Putnam's critique does not preclude identity theories of mind tkatve "passive ideas"
(ie: states that are not classical functions).

Most identity theories of mind would be representational, the physiates representing
the world in some way. All identity theories of mind involve Caamesnaterialism in the
sense of the mental states being brain states. Accordingniityddeories the mind is in
the brain.

References:

Putnam, H. (1967) The nature of mental states. In The Nature of Miiell &y Rosenthal,
pp. 197-203. Originally published as "Psychological predicates in AriciMind Religion”,
edited by Capitan and Merill, pp. 37-48.

Dualism

Prior to considering the arguments surrounding dualism it is impddshave a clear idea
of "information" because many of these arguments have paraili¢gh the difference

between information as a set of states that can be transmitted authsh@te on which this
information is expressed or from which the information is derived.

Cartesian dualism

Descartes, the founder of Cartesian geometry, analysed hideexgeand developed an
empirical description of how it is arranged. He described mentajes and perceptions as
extended in space and with a duration. He called these extended itldaggCartesian
ideas) and proposed that they are patterns in the brain. Degbaright the pineal gland
was the most likely location for these ideas because it is oie déw single organs in the
brain. He also proposed that there is a rational soul that directly contacteldeesse

"Now among these figures, it is not those imprinted on the external sense organs, or on the internal
surface of the brain, which should be taken to be ideas - but only those which are traced in the
spirits on the surface of gland H (where the seat of the imagination and the ‘common sense' is
located). That is to say, it is only the latter figures which should be taken to be the forms or images
which the rational soul united to this machine will consider directly when it imagines some object or
perceives it by the senses." Descartes (1664)

Seesection on Descartdsr more information and references.

Descartes considered that the soul was a physical point, an unexégritie that acts like a
mind's eye. He called this unextended placeréisecogitansand concluded that it was a
substance that differed from that of material things:
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".. | thence concluded that | was a substance whose whole essence or nature consists only in
thinking, and which, that it may exist, has need of no place, nor is dependent on any material thing;
so that " I," that is to say, the mind by which | am what | am, is wholly distinct from the body, and is
even more easily known than the latter, and is such, that although the latter were not, it would still
continue to be all that it is."Descartes (1637)

This unextended substance that is not material gives the word "substaneefhaangng. It

has been attacked as a concept by Locke, Hume, Berkely and rhanylutosophers. The
concept of there being two substances, that which composes theaphysild and that
which composes the soul, is the origin of the wDtlism.

Cartesian dualism is an attempt to explain our experience. Angotdi Descartes, who
only had access to the limited scientific knowledge of the eggith century, something
supernatural would be needed for an unextended viewing point to exist.

Reid'sNatural Dualism also has a point soul looking at things but proposes that the things
in question are forms in the world rather than in the brain.

Property dualism

Another sort of dualism has arisen out of a particular interppetatf the regress and
homunculus arguments. These arguments show that phenomenal experiantedue
entirely to flows from place to place (ie: it is not due to classical presessl functions).

As Goldman (1993) pointed out, qualitative experience does not seem todsel nee
functional description of a system:

"For any functional description of a system that is in pain (or has an itch), it seems as if we can
imagine another system with the same functional description but lacking the qualitative property of
painfulness (or itchiness)."

Certainly a functional system that merely reports the wordanilin pain" when it is
dropped on the floor does not require any qualitative property of paisfulideabsent
gualia arguments suggest that even in a large system there wouldneeahdor qualitative
properties for the performance of any classical function.

Chalmers (1993) commenting on Goldman's point, said that this intipdiEombiesmight
exist, functional replicas of humans but without qualia. He then dehadat complete
functional replica of a human could exist without also including qualia:

"It seems to me that the only way to avoid this conclusion is to deny that Zombie Dave is a
conceptual possibility; and the only principled way to deny that Zombie Dave is a conceptual
possibility is to allow that functional organization is conceptually constitutive of qualitative content."
Chalmers (1993).

In other words he identifies qualia with function. According to Chadni®996) qualia are a
particular type of function:

"l claim that conscious experience arises from fine-grained functional organization. More specifically,
I will argue for a principle of organizational invariance, holding that given any system that has
conscious experiences, then any system that has the same fine-grained functional organization will
have qualitatively identical experiences. According to this principle, consciousness is an
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organizational invariant: a property that remains constant over all functional isomorphs of a given
system. Whether the organization is realized in silicon chips, in the population of China, or in beer
cans and ping-pong balls does not matter. As long as the functional organisation is right, conscious
experience will be determined." p249

Chalmers is actually making two major points, firstly that guatcur during the motion of
things (functions), secondly that qualia are independent of anyyartgubstrate.** For
the first point to be consistent with materialism the qualia rhast no effect on the
function, they must bepiphenomenal Epiphenomenal qualia would not be forbidden by
the regress and homunculus arguments and would be akin to Berkeley's "passive ideas".

Whether or not epiphenomenal qualia are physical depends upon theatebhithe word
"physical”. If physical functions cause qualia but qualia canffettafunctions then the
gualia are "physical” in the sense of being caused by physieats but might be regarded
as non-physical in the sense of being isolated from furthergatysients. In philosophical
terms they violate the principle Qfausal Closure However, there are other definitions of
physicalism based on arguments suchMegthodological Naturalism which hold that
anything that can be investigated using the methods of natigaceds a physical thing
(see Stoljar 2001). Thus, although epiphenomenal qualia may not conforatdnatism
they may be encompassed by physicalism; as events thalatesl to material events they
are awaiting a physical theory of how they emerge from a given function.

The reader might consider whether phenomenal consciousness is indeetcpgrie.
Empirical reports describe it as something that is diffefremy the world beyond the body
(seedirect realismh - could we generate empirical reports of an epiphenomenon?

The termproperty dualism describes how physical events might give rise to a set of
properties that cannot be predicted from the fine structure of th&icphyystem. The
"dualism" is present because one set of events is relatedteetw of properties, one of
which is not related by materialism to the set of events. Ircdélse of the proposal about
consciousness outlined above an extra assumption, beyond materialism, woeddiee to
explain qualia. Property dualism might be defined as a theoryhiva could be a theory of
consciousness but that this requires some new assumption.

As far as the "when and where" of consciousness are concerned, property dasdisrtnat
it is somewhere in the processes performed by the organism and the parts gduisnor

** In terms of information processing, Chalmerspi®posing that qualia are the enactment of a pdatidnformation
processing structure.
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Idealism

According to Idealism only conscious experience truly exists,ptiyesical world is an
illusory interpretation of this experience. Descartes pointed oubbtiee major problems
for Idealism, he noticed that even if experience is like a dieanght contain consistent
relationships that could be called "science" and hence be indistingi@igham the realist
idea of the world.

The form and content of personal conscious experience might be neldtexistructure of
the world and brain in several ways. It could B®Bpsismor be the mind of God.

This is astub and needs expansion

Panpsychism

According to Panpsychism everything in the world may be consciousciousness is a
fundamental entity like energy. Conscious experience is then dua totexaction of
conscious entities, personal conscious experience being centred adivigual. In some
interpretations, such as monadism, Panpsychism and ldealism caapobedause the
universe is conceived as being composed of an infinity of point conscisasnésit each
contain information about the whole universe.

The form and content of personal conscious experience might be nelatedstructure of
the world and brain in many ways.

This is astub and needs expansion
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The philosophical problem

Chalmers (1996) encapsulated the philosophical problem of consciousnesgbjragg as
theHard Problem The Hard Problem can be concisely defined as "how to explaiteaofta
consciousness in terms of its neurological basis" Block (2004até s an arrangement of
things in space over a period of time. It is possible that thhd Reoblem has not been
solved because the concepts of "space”, "time" and "things'htmesely problematic in
both science and philosophy.

Some philosophers have argued ttfa@ngesn state are equivalent to "mental states”. That
consciousness experience always involves acts, such as acts ahtaogeaRussell 1912).
But what is a succession of states in the brain or the physical world?

As an extension of the idea of "acts" as mental states ptalosophers have argued that
the functional description of a system does not need to contain argnet to qualia
within that system. Such ideas, based on nineteenth century msteriddave been
expressed by Huxley, Ryle, Smart, Goldman and many others. Hovaétherygh qualia
are not required for classical functions, such as most computatigesvorcontrol, it is far
from clear whether this is true for all functions. If a functismescribed as any thing that
mediates a change in state it should be realised that "changieisitsat fully understood in
philosophy or science and that some systems, such as quantum cedcdhatems, contain
state changes that are far from understood. It will be seewbiat our scientific
knowledge is not yet sufficiently complete to allow the claint #ika or even any, changes
can occur without qualia.

Whether a philosopher or scientist is dualist, materialist oriqddis they should have
some insight into current theories about the physical world. @brtaif they are
considering the problem of "how to explain a state of consciousnetsns of its
neurological basis" then some idea of a "neurological basis" is essential.

The objective of this section is to give an account of the problenspaife, time and
content and to describe how these affect the problem of consciousness.

Epiphenomenalism and the problem of change

Philosophers have noticed since the time of Leibniz that phenomenaloc@m&ss does

not seem to be required for the brain to produce action in the Newtooidel of science.
Simple explanations of how stimuli at the sense organs mightecaesignal in the nerves
which would be processed by the brain and then create a motionnmugioées do not seem

to require phenomenal consciousness. T.H. Huxley is often regardesl @sginator of the

term epiphenomenalismto describe how consciousness seems extraneous to processes in
the materialist interpretation of the world although the terng h@ve originated in James'
description of Huxley's (1874) ideas.

According to nineteenth century science changes in state canneainexplenomenal
consciousness. It may come as a shock to the reader to discdvam#taenth century
science is also unable to account for any change in state. Irathdatist paradigm time is
construed to be a succession of instants of no duration, each of wiectiredy separate
from the others. As a result no instant can cause a change in another instant.
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On the one hand it seems that conscious experience is not requigedifieteenth century
model of behaviour and on the other hand nineteenth century science sedms t
impossible without extraneous input from a conscious observer who coritaingetr of
change.

The problem of change is closely related to the problem of timehusitiscussed in depth
below. The reader might consider whether phenomenal consciousnessleisd
epiphenomenal. Empirical reports describe it as something thdtesent from the world
beyond the body (sedirect realism - but could we generate empirical reports of an
epiphenomenon? If we do indeed generate empirical reports of phenaroesalousness
is there some non-materialist, physical** connection between phenomemstiousness
and the functional state?

In the analysis that follows it is essential that the reddes not dismiss the possibility that
conscious experience is largely non-functional. The idea that ohbiserua not action
should not be dismissed out of hand.

Recommended reading: Mortensen, C. (2002) Change. The Stanford Endixclope
Philosophyhttp://plato.stanford.edu/entries/change/

(**) cf: gravity may affect the rate at which clocks ticktout the occurrence of any
collisions between particles or anything that can be called a "process".

The problem of time

This section should be read after readaguick introduction to special relativity

The past century of ideas about time

McTaggart in 1908 set out some of the problems with our idea ofitirhes classic paper
The Unreality of TimeHe drew attention to the way that a sequence of things st @oles
not describe time because a sequence of things is constantget are always changing.
These considerations led him to propose that there are three different seqi¢hiceys, or
series, that are commonly used to describe events. McTagbestsdifferent time series
are summarised in the illustration below.

McTaggart's Idea of Time

(E)
C[D Future
©)

s Fresent

CE) Past
(&)

The C Series: a set of The A Series: events The B Series: a set of
ordered events with no pass through the ordered events with a
particular direction of present instant in a particular direction of
ordering. definite sequence. ordering. Ohtained by

applying the A series to

e = ™



He argued that only the 'A Series' is a temporal seriegmue it is only in the A Series that
change occurs so that events can be given the labels 'fyttesérit’ and ‘past’. He pointed
out that although the A Series is used for determining the direction and sequenestsfit

is not itself 'in time' because it contains relations thanarther a part of the C Series nor
the B Series. This led him to propose that time is unreal bech#s®e involves a
movement along the time series so cannot be fixed within it.

Franck (1994) argued on the basis of Atmanspacher's models of usivatisereal and
imaginary geometries that McTaggart's 'unreality’ of timeladt be avoided by proposing a
second, imaginary, time dimension.

"What McTaggart in fact demonstrates is that itipossible to

account for temporality within a strictly one-dinsgmnal concept
of time."(Franck 1994).

This idea is illustrated below:

The need for two time axes

McTaggart spotted that the A Series involved relations that were outside of
the C or B series and hence not in 'time'. Expressed physically, the A Series is
a process in which events move past a cursor (the present):

()

——————— Present mowves in time

The C Series, according to McTaggart, is fixed so no motion or process is
possible within it. The physical or mathematical interpretation would
require another degree of freedam for the & Series to occur - like
another time axis.

The idea of time being two dimensional is not new and has also deancad by such
luminaries as Hermann Weyl and CD Broad. Weyl (1920) made tleving statement
that is extremely apposite to consciousness studies, he wrote that reality is
"...four-dimensional continuum which is neithem#' nor 'space’.

Only the consciousness that passes on in one partithis world

experiences the detached piece which comes toitaeet passes

behind it, as history, that is, as a process thgbing forward
in time and takes place in space." (Weyl 1920).
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McTaggart's objection to time is felt intuitively by anyonkonhas contemplated tigtock
Universe of Relativity Theory. If the universe is four dimensional witiree space
dimensions and one time dimension it would be fixed forever and the obsewkl be
frozen within it. This would occur whether the time dimension wasnged according to
Galilean Relativity or Modern Relativity.

Peter Lynds in 2003 has drawn attention to the ‘frozen' nature of tbeveb# a four
dimensional universe. He proposes, like Kevin Brown in his popa#hpagesthat time
must be approached from the viewpoint of quantum physics because dmaple
dimensional universes would give rise to 'frozen, static' instantfi@nce no change could
occur. Lynds argues that if quantum physics is introduced then noa@rehave a definite
moment of occurrence and that change occurs because of this quantum indeterminacy:

I would suggest that there is possibly much more to be gleaned from the connection
between quantum physics and the inherent need for physical continuity, and even go as far
to speculate that the dependent relationship may be the underlying explanation for
quantum jumping and with static indivisible mathematical time values directly related to the
process of quantum collapse. Time will tell."(Lynds 2003).

Our knowledge of quantum uncertainty can be traced back to Dei@sdgbhly successful
model of individual particle motions. This model was based on SpecialiiRg theory
and it predicted a wave nature for particles. The Heisenberg tdmtgrPrinciple can be
shown to be a consequence of this wave nature. See the illustration below:

De Broglie waves
De Broglie waves result from the differing planes of simultaneity for an
observer and a moving particle field.
Particle Chbserver's Time .
Time Time
h
/ A
R o A P e
REC et 2t e
AR o N O A e S ¥ axis (mﬁ =
& De Broglie wave is an oscillation occuring The observer sees the
simultaneously in the rest frame of the oscillation as waves
particle but not simultaneously in the frame distributed in space
of the observer,
Mote! the plane of simultaneity of the observer s shown schematically above,
i The Heisenberg uncertainty principle can be
||-" " derived from the fourier transfrom of the pulse ie;
4 o
Pl /
Lo “*\ : wix) = [gik)cos(hx)dk
] W [}
W
L k= 11 (2 8%)
The effect is to produce a spatially Abdx=112 btk =2l A=2xplh=plh
distributed pulse Apha=nll
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The illustration is based on de Broglie (1925) and Pollock (2004).

So Lynds' argument that change is due to the uncertainty pringiptgually an argument
that change is due to differing planes of simultaneity betvggstems that are in relative
motion. Kevin Brown is aware of this; he summarises the effiéaincertainty due to
special relativity and points out that it provides a resolution of Zeno's arregqar

"The theory of special relativity answers Zeno'saarn over the

lack of an instantaneous difference between a ngoaird a non-moving

arrow by positing a fundamental re-structuringltlasic way in which

space and time fit together, such that there réallyr instantaneous

difference between a moving and a non-moving objesbfar as it

makes sense to speak of "an instant" of a physjcaém with mutually

moving elements. Objects in relative motion haiffeknt planes of

simultaneity, with all the familiar relativistic csequences, so not

only does a moving object look different to the ldpbut the world

looks different to a moving object.” (Brown 1977?)

Another approach to the way that time has a direction is to suguEsthe possible
outcomes in quantum mechanics are located in "disjoint space-to@savhich exclude
one another" (McCall 2000). This does not explain the A Series hovbeoause the
observer would not have any sense of '‘becoming' or temporalityessilaof the existence
of regions that could not be observed.

Presentism and Four-Dimensionalism

In the past century the philosophical battle lines have been drawedrethe Presentists,
who believe that only the durationless instant of the present eamsisthe Four
Dimensionalists who consider that things are extended in both spademan(see Rea
(2004)). There are two types of Presentism, in its extreme ifasrthe belief that the past
and future are truly non-existent, that what we call time isancdxis for arranging things
but a series of changes and records ierauringpresent. In its less extreme form, which
might be calledunctional presentisithe present is a durationless instant that can never be
connected to the future or past except through predictions and records.

In consciousness studies it is the conventional theory that brain activity attiespresent
instant and that the past can only occur as memories retrieeethimturationless present.
So, in consciousness studies functional Presentism seems to be the accepted.paradigm

Presentism cannot explain change. Each instant is durationlessoaad. fThat said, as
seen above, four dimensionalism cannot explain the observation of chdrgeglalit can

explain the difference between moving and stationary objects. Ftalyitlbe debate has
been largely resolved by recent scientific experiments which ghawtime exists and
hence Presentism is unlikely.

The existence of time

The issue of whether or not time exists is critical to cansriess studies. If we exist at an
instant without duration then how can we know we exist? Clay (1882atdhme term
'specious present' to describe how we seem to exist for a shimtl gentaining the
immediate past:

"All the notes of a bar of a song seem to the listener to be contained in the present. All the
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changes of place of a meteor seem to the beholder to be contained in the present. At the
instant of the termination of such series, no part of the time measured by them seems to be
a past. Time, then, considered relatively to human apprehension, consists of four parts,
viz., the obvious past, the specious present, the real present, and the future.”

So conscious, phenomenal experience has things that are apparemtedxn time. But
does time exist?

Recent experiments in quantum physics should change our view dbtiever. Lindner et
al (2005) have explored the problem of time by investigating quamtierfiarence between
interferometer slits that are separated by time rather than space.

In the famous, spatial 'double slit experiment' in quantum physncgeselectrons are

directed at an apparatus that has the equivalent of two tinyseprated by a small gap.
The electrons pass through the apparatus one at a time and preghes f light on a

screen or changes in a photographic plate. The electrons prodwese afebands on the

screen that are typical of interference effects. So each electitefidsted as if it has passed
through both slits and interfered with itself.

The Two Slit Experiment

It 1z found that electrons
make a fill mterference
) pattern on the screen
L] i
=ingle sht Double sht SCreen

Water waves, ight waves etc all produce mterference patterns if they are passed through two shts. Each
sht acts as a new source of waves. Ifelectrons are passed through a two sht apparatus ONE AT A
TIME an mterference pattern appears on the screen after a few thousand electrons have passed through.

This experiment provided some of the earliest evidence for the-pacsket nature of the
electron.

In an amazing technical tour de force Lindner et al (2005) hawended the idea of the
spatial double slit experiment to an investigation of time. In the dasilil experiment in
time electrons are produced in an inert gas by extremely Esat pulses. The pulses
stimulate a single atom and there is a probability of this a&deasing an electron at each
oscillation of the pulse. The apparatus is described by Paulug280&). The probability
(see note 1) of an electron being ejected to the left or oigiie apparatus can be adjusted
by adjusting the optical pulse. Pulses can be applied with a duchteofew femtoseconds
and these create 'slits' extending over an interval of about &Xe@inds (500 x 10-18
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seconds). A single electron has a probability of being emittesheh of the slits. The
probability of the single electron going in a particular digetiafter both slits have been
created depends upon the interaction of the probabilities of beinte@nmta particular
direction at each single slit. As expected, an interferencapattes generated as a result of
single electrons interfering with themselves across different times.

o . .
e etector (right) l\/'_.;:‘. o
1 ]

[\ light pulse
light pulse ,

Probability amplitude to tight e
Probability amplitude F

to left e e s : *-'m

- . LT}
f Argon 0&
atom : 3

[P

laser P
L\ {\/D etector (left)
/ Rl |
\ z Apparats Erpuivalent spatial double and single shit
Diouble slit in time. The short pulse mncreases the amplitude Zchematic of the apparatus showing the range of phenomena that can occur.

for an electron to be ejected left or right in the apparatuz. The The light pulse can act as a double slit or a single shit.
two amplitndes mterfere as in a normal, spatial double sht.

This experiment is remarkable because it provides direct evidbatdime exists in a
similar fashion to the way that space exists. It is consistéit Feynman's theory of
Quantum Electrodynamics where all possible paths, both in time gaw,sinteract to
produce the final trajectory of a particle and consistent with mofipecial Relativity, on
which QED is based, where the trajectories of particles oatuan extended four
dimensional space-time.

The experiment has not attracted as much attention as it mightdomae because most
physicists are not Presentists. To physicists the experisigmt another confirmation of
modern physics. However it has impressed many:

"This experiment should be included in every textbook on quantum mechanics," says
Wolfgang Schleich, a quantum physicist at the University of Ulm in Germany. "It certainly
will be in mine." (PhysicsWeb)

Why should a concrete demonstration that time exists affect ioossess studies? The
simple answer is that, as Kant, Gombrich, Clay, James and ntaarg biave spotted, there
can be no conscious, phenomenal experience without time. The fadcina&ixists should
provide new insights and liberate theorists in the field of consciosistadies from the
problems of recursion and regression that are inherent in Presentism.

Meanwhile Quantum Theorists are pressing on with the problem wf dmo organised
spacetime could emerge from quantum chaos (cf: Ambjorn et al (2004)) and@venind
might be involved in the emergence of time itself (cf: Romer (2004)).
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The nature of time
The nature of classical time

In the eighteenth century it became apparent that Euclid'dgbgratktulate could not be
explained in terms of the other postulates. The parallel postislagguivalent to the
statement that exactly one line can be drawn through any point mogigen line in such a
way that it is parallel to the given line (this is Playtagimple version). It is also known as
the fifth postulate.

The attempts to prove the parallel postulate led to the developmembneEuclidean
geometry. It was then possible to show that the parallel postsilatepecial case within a
range of geometrical forms from spherical geometry, throughidean geometry to the
hyperbolic geometry of Bolyai and Lobatschefsky. Furthermoneag shown by Taurinus
that the axioms of Euclidean geometry, with the exception of tepgdstulate, applied on
the surface of a shere with an imaginary radius. This motivaggth&hn Minkowski to
propose that Einstein's new theory of relativity was in fact dughe universe being a
'space-time' with four dimensions rather than just a spacehiohvithings change (see
Walter 1999). In 1909 Minkowski said that:

"Henceforth space by itself and time by itself, do®@med to fade

away into mere shadows, and only a kind of uniotheftwo will
preserve an independent reality”. (Minkowski 1909).

The earliest idea of the four dimensional universe involved time nasax@s with
displacements measured in units of the square root of minus onén&eik (1920)): time
was considered to be displacements along the imaginary planevétpdivem the moment
of Minkowski's proposal mathematicians were aware that othepietations of time could
give almost identical physical results.

According to the differential geometry developed during the nindtegentury a space is
defined in terms of ametric tensorwhich is a matrix of factors that determine how
displacements in each independent direction vary with displacementsothénalirections.
The metric tensor then specifiesn@tric which is an equation that describes the length of a
displacement in any direction in terms of the independent directiodsnensions

A derivation of the metric tensor and how it can be used to cacillatmetric is given in
Consciousness studies:The philosophical problem - Appendix

The metric of the space considered by Euclid is Pythagdrastem where the length of
any displacement is given in terms of the displacements along the threennheletpexes, or
dimensions:

S=xX+y+7

It is interesting to exploramaginary timefrom the point of view of consciousness studies.
Minkowski's original idea for the geometry of the world proposed dhat displacement
was a displacement in both time and space given by a four dimdnsienston of
Pythagoras' theorem:

F =X +y + 7 + (ict)?
which, given that® = - 1 equals:
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=X +y+7-(ct)?

Wherei is the square root of minus omds a constant for converting metres to seconds and
t is the displacement in time. The space-time is considered tiatband all displacements
are measured from the origin.

The interesting feature of Minkowski space-time with imagirtame is that displacements
in time cansubtractfrom displacements in space.

If we setr? =x* +y* + Z (wherer is the radius of a sphere around the origin then:
& =r%- (ct)?

Notice thats’ = 0 whenr? = (ct)? so if imaginary time existed there would be times and
separations within a spherical volume of things wlexerything is at a point as well as
distributed in space This idea has distinct similarites with thes cogitananentioned by
Descartes, and thpoint soul of Reid and Malebranche etc., however, this feature of
Minkowski's space-time has not been popular with physicists for ggoond reasons.
Blandford and Thorne point out some of the problems:

One approach, often used in elementary textbooks [and also used in Goldstein's 81980) Classical
Mechanics and in the frst edition of Jackson's Classical Electrodynamics], is to set x” = it, where and
correspondingly make the time basis vector be imaginary,... When this approach is adopted, the
resulting formalism does not care whether indices are placed up or down; one can place them
wherever one's stomach or liver dictate without asking one's brain. However, this x° = it approach
has severe disadvantages: (i) it hides the true physical geometry of Minkowski spacetime, (i) it
cannot be extended in any reasonable manner to non-orthonormal bases in flat spacetime, and (iii) it
cannot be extended in any reasonable manner to the curvilinear coordinates that one must use in
general relativity. For this reason, most advanced texts [including the second and third editions of
Jackson (1999)] and all general relativity texts take an alternative approach, which we also adopt in
this book. This alternative approach requires introducing two different types of components for
vectors, and analogously for tensors: contravariant components denoted by superscripts, and
covariant components denoted by subscripts.” Blandford & Thorne (2004).

What Blandford and Thorne are saying is that the metric of spaeeappears to be the
result of the interaction of two coordinate systems and cannot daireed by a single
coordinate system with imaginary time. When a more complicatechefeical analysis is
applied it is evident that there are two possibilities for thee tcoordinate. In the first the
metric can be@ssumedfrom the outset to be

F=xX+y+7 - (ct)?

and the metric tensor simply adjusted by inserting -1 in thecipte diagonal so that the
negative sign in front of the time coordinate occurs. With this gssomand adjustment
the time coordinate can be assumed toela¢ In the second possibility the time coordinate
in the world can be assumed to be imaginary and the time coordfrtage observer can be
assumed to be real. This gives rise to the same metric tandometric as the first
possibility but does not assume the resulting metric from the outset.

The three ideas of classical time (imaginary, real anced)iare shown in the illustration
below:
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The light cone.

The light cone is given
by the equation:

) z2
0=+ y2+2 - {ct)

An interesting feature of

imaginary units is the

way they can subtract
y frarn real displacements.

0= (0 + /710

{the z dimension is
suppressed in the
diagram to allow the
equation to be shown on

paper).

Imaginary Time

If time Is imaginary then the surface of
the light cone is literally in contact with
the origin,
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Real Time

If time is real then the surface of the
backward light cone contains the path of
light rays into the origin and the surface of
the forward light cone contains the path of
light rays away from the origin

it
A

origin

Opens up possibilities such as the observed waorld behaving as if there were only real
time but the universe as a whole operating with both types of time.

The light cone is divided into three regions: events on the sufabe light cone, such as
photons converging on the observer, are said tbghdike separated from the observer,
events inside the future or past light cones are said tommtike separatecind events

outside the lightcone are said todpacelikeseparated from the observer.

The physicaltheory of relativity consists of four dimensional geometry plus the
assumption of causality and the assumption that physical lawsneseant between
observers. It should be noted that space-time could contain prefeaneesfiof reference
and is not, by itself, a theory of relativity. The assumption phasical laws are invariant
between observers leads to the postulate that nothing can traeel tfesic metres per
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second. This means that the constanwhich in Minkowski space-time is the conversion
factor from seconds to metres then has a new significance as the maxiroaity.vel

A result ofc being a maximum velocity is that nothing can travel fromamgiof the light
cone that are spacelike separated to the observer at coordinates (0,0,0,0). ®hisrnsapic
for observers if time is real because, as Stein (1968) wrote:

"in Einstein-Minkowski space-time an event's present is coreditoy itself alone.” (Stein
1968).

However, to each of us it seems that the present is charedtdms many things
simultaneously. As will be discussed below, this simultaneity e$gnt things also results
in the appearance of phenomenal space. But in Minkowski space-timeeafthme the
plane of simultaneity is entirely space-like separated fir@observation point. If real time
is accepted it would appear that we cannot have the space of phenerparance. The
regions of the light-cone and the spacelike separation of presemiseare shown in the
illustration below:

More ahout the light cone

Spacelike

Y
Ohserver /

Plane of L:I.ghﬂﬂ{&
Simultaneity
Titnelike

The plane of sitltaneity is spacelike separated from the obhserver.

So can the time in Minkowski space-time be real? If time wesome way related to the
imaginary plane then all the content of the surface of the lmie could be simultaneously
at the position of the observer and phenomenal experience containiegspassible, but

then general relativity may be problematic. So can the time ikdwski space-time be

imaginary?

There is another problem with Minkowski space-time known as the dIRi€utnam-
Penrose” argument or the Andromeda paradox (Penrose 1989). Moving ohswve
different planes of simultaneity. The plane of simultaneitamfobserver moving towards
you slopes upward relative to your plane of simultaneity (sedubgation on "De Broglie
waves" above). Suppose an alien civilisation in the Andromeda galaidedeo launch a
fleet of spacecraft intent on the invasion of earth just as yowegas® in your car. Your
plane of simultaneity would slope upwards ever so slightly compared wity Jim's plane
of simultaneity could contain earlier events on Andromeda than yours. At the disfahe
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Andromeda galaxy it could be another week or two for the Andromedea@asnch their
invasion fleet in Jim's slice of the universe. Penrose consiarshis example shows that
the events in the universe must be fixed:

"Two people pass each other on the street; and according to one of the two people, an
Andromedean space fleet has already set off on its journey, while to the other, the decision
as to whether or not the journey will actually take place has not yet been made. How can
there still be some uncertainty as to the outcome of that decision? If to either person the
decision has already been made, then surely there cannot be any uncertainty. The
launching of the space fleet is an inevitability." (Penrose 1989).

If the decision to invade and a time previous to this decision are budtlofphe present
instant on earth then, in a 4D classical universe, the decision to inustebe inevitable.
This lack of free will in a 4D universe is known as chronogeop@tdeterminism (Toretti
1983). However, as de Broglie demonstrated, it is sloping planssnaftaneity that do
indeed introduce uncertainty into our universe. It should also be noted thatgnoh the

plane of simultaneity is observable to the owner of that planeubect observe it would
involve the transmission of data at velocities greater than the speed of light.

Petkov (2002)considers a version of the Andromeda paradox in depth. He concludes that:

"If the relativity of simultaneity is explicitly discussed in terms of the dimensionality of
reality, the fact that observers in relative motion have different sets of simultaneous events
can be explained either by assuming that existence is also relativized (preserving the views
of the present and objective becoming) or by considering existence absolute which means
that reality is a 4D world. Although the option of relativizing existence appears completely
unacceptable from a philosophical point of view, that option is eliminated within the
framework of SR by demonstrating that the twin paradox would not be possible if existence
were not absolute."

According to Petkov Special Relativity describes the univessefaozen space-time where
things are eternally arranged in four dimensions. Petkov introducesshkiility of change
as a feature of consciousness and in support of this quotes Wayti®nnthat only the
conscious observer moves in time.

Relationalism, Substantivalism, the Hole Argument and
General Covariance

Relationalism and Substantivalism

The view that the universe could be an extended space and time wgh ithiit, a sort of
unbounded container, is known sgbstantivalism It was championed by Newton and
Clarke in the seventeenth century. The view that the space anihtiheeuniverse depends
upon the relations between the objects in the universe is knovalaéisnalism and was
championed by Leibniz.

Leibnitz attacked substantivalism by arguing that if thereevi@o universes which only
differed by things in one universe being displaced by five feeipared with things in the
other universe then there is no reason why the two universes shoudddaenably
different.
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Newton supported substantivalism by arguing that when the waterbucket rotates it
adopts a concave surface that is independent of other motions and provi@éesewf the
possibility of absolute motion. This argument is calledlibeket argumentNewton also
introduces thgylobe argumenin which he proposes that the state of motion of two globes
connected by a taut thread can be gauged from the tension in the dloea. When the
globes are stationary with respect to each other there is no tension in the thread.

Ernst Mach in 1893 introduced a relationalist account of the bucket enguy claiming
that the water rotates in relation to the fixed stars. Hedsthis in what has become known
as Mach's principle:

"The inertia of any system is the result of the interaction of that system and the rest of the
universe. In other words, every particle in the universe ultimately has an effect on every
other patrticle.”

The relationalist position is interesting from the viewpoint of cansness studies because
phenomenal consciousness appears as a projection that overlies |pfyac@ As an
example, the stars on the ceiling of a planetarium appea¥ & buge distances from the
observer even though they are reflected lights that are only métres away. In general a
projection where positions depend upon angular separations will be dobjelettionalism.

It is also probable that the space of phenomenal consciousnesmnisnaum of some field
in the brain, if this is the case then the way we conceive @kesas an existent entity is
actually a conception involving the angular relations between therpations of the
substance that is the field. Substantivalism would then literallgplace as a substance. It is
intriguing in this respect that Kant believed that space wasna of intuition and hence a
property of mind.

Kant raised another type of argument for the justification of absdapace. He asked
whetherhandedneswas due to relations or a property of space. The right anddedts are

enantiomorphs (mirror images). The relations within the right anchéefds are identical
but they still differ, for instance a right hand cannot be moved onléé aand so that it

exactly overlies it. Kant proposed that handedness was propertynnlerspace itself

rather than a set of relations.

Gardner introduced a version of Kant's problem with the "Ozma" argument:

"Is there any way to communicate the meaning of the word "left" by a language transmitted in the
form of pulsating signals? By the terms of the problem we may say anything we please to our
listeners, ask them to perform any experiment whatever, with one proviso: there is to be no
asymmetric object or structure that we and they can observe in common." (Gardner 1990).

Although it is probably impossible to provide an answer to the Ozma argungepbssible
to relate handedness to a conceptual point observer who spans maaa thstant of time.
If a point observer is at the centre of a field of inward poggpace-time vectors then
relative to any given vector there are positive and negatiyel@anseparations. The body is
asymmetric and the point observer would lie within this so aliiay® available a 'head
direction or a 'foot direction' and hence a left and right. Unhiectime extended observer
an instantaneous observer would not contain vectors that containeddaktformation
and would be no more than a collection of points in space.

Pooley (2002) discusses handedness in depth and introduces the problety gfgbation

108



in the Weak Interaction.

General Covariance and the Hole Argument

The proposal that the universe is four dimensional does not in itselfgeradiull physical
theory. The assumptions of causality and the invariance of phisicsbetween observers
are also required to create modern Relativity Theory. The sessadhption, that the laws
of physics are the same for all observers is closebte@lto the requirement general
covariance

The principle of general covariance requires that a manifold of ewantde smoothly
mapped to another manifold of the same dimension and back again. Thisignsippuld
always give the same result. General covariance is assumed in Gazlatadity.

Einstein realised that there was an apparent problem with thisnpson in certain
circumstances. In hiBole argument he considers a special region of space-time that is
devoid of matter and where the stress-energy tensor vanishes. rHéalleés the same
events outside the hole with two different coordinate systems. Tdoesdinate systems
could differ by something as simple as having origins thateparate so the difference is
entirely passive. Both systems will give the same valuethtogravitational field outside
the hole. It turns out however that that the systems predictatifféields within the hole
(see MacDonald (2001) for the calculation and Norton (1993), (1999) fascasdion).
Einstein overcame this problem by considering active mappingsewlagticles are actually
transferred through the hole. He concluded that the points wherelgsarieet can be
transformed according to general covariance and hence a ralativesiry could indeed be
constructed. Solutions to the field equations that were inconsisténtheitpoints defined
by interacting particles were discarded as non-physical.

The hole argument led Einstein to abandon the idea of space and timesHsrspseparate
from the material content of the universe. The General Theoryel#tidty becomes a
theory ofobservables He wrote that:

"That the requirement of general covariance, which takes away from space and time the
last remnant of physical objectivity, is a natural one, will be seen from the following
reflection. All our space-time verifications invariably amount to a determination of space-
time coincidences. If, for example, events consisted merely in the motion of material points,
then ultimately nothing would be observable but the meetings of two or more of these
points. Moreover, the results of our measurings are nothing but verifications of such
meetings of the material points of our measuring instruments with other material points,
coincidences between the hands of the a clock and points on the clock dial, and observed
point-events happening at the same place at the same time. The introduction of a system
of reference serves no other purpose than to facilitate the description of the totality of such
coincidences". (Einstein 1916).

This is what would be expected from a four dimensional block univetber@dl time. It is
a frozen universe of the type discussed earlier. As Earman (BO@2)t when discussing
change:

"First, the roots of the problem lie in classical GTR, and even if it was decided that it is a
mistake to quantize GTR, there would remain the problem of reconciling the frozen
dynamics of GTR with the B-series notion of change that is supported not only by common
sense but by every physical theory prior to GTR. Second, although the aspect of the
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problem that grabs attention is that of time and change, no solution will be forthcoming
without tackling the more general issue of what an 'observable' of classical GTR is."

In such a universe action at a distance is not possible. From tiygoui¢ of consciousness
studies the limitation of physical concepts to interactions betywadicles is a restatement
of Ryle's regress and the recursion version of the homunculus problewenifs are no
more than space-time coincidences then we are doomed to the értistes of data from
point to point without any conscious observation. This seems to forbidusngimultaneity
in experience and means that only measurements are possible.

The reduction of physics to the study of particle interactisrigliy relationalist and allows
space-time to become a property of these interactions rathervibe-versa. Once it
becomes possible to consider space-time as a dependent property it issida tle@quate
observatiorwith measurementObservation is normally the representation of an event in an
observer's space-time coordinate system. Measurement is tigeedhastate of a system in
response to an encounter with an event. If we maintain that spaceld®s not exist and
can be replaced by encounters between particles then observatidre ceplaced by
measurement. This may well be a way forward for some approgimsao physical reality
and may allow us to understand how a space-time is selected aitlubserver. As part of
this approach the word "observable" is often used interchangeably with "ni@a’sura

Quantum theory and time

The general problem of QM and time

Quantum physics provides many fundamental insights into the natutien@f At the
simplest level the energy-time version of the Heisenberg UnagrtPrinciple predicts that
Quantum Mechanical (QM) interference should occur between aclpagnd earlier
versions of itself. Such interference has been observed (see "The exitemes above).

Two of the most complete reviews of the problem of time in quanteory available at
present are Zeh (2001) and Isham (1993).

Perhaps the most interesting aspect of QM and time is tbah iprovide an argument that
time does not exist in the universe as a whole. The argument egptmached from many
directions (See Rovelli 2003) but is clear in the Wheeler-de &tfitation which describes
the wavefunction of the entire universe. This wavefunction has no meéte time. De
Witt explained the emergence of time by proposing that the uniearsbe divided into an
observer with measuring instruments and the rest of the univergatsthe rest of the
universe changes with respect to the observer.

Rovelli (2003) supports this idea of partition, he considers in depth theepr®hif the
"hole argument" and quantum physics and notes that, given the assurhatienents are
just successions of relations:

"The unigue account of the state of the world of the classical theory is thus shattered into a
multiplicity of accounts, one for each possible "observing" physical system. Quantum
mechanics is a theory about the physical description of physical systems relative to other
systems, and this is a complete description of the world. (Rovelli 2003).

Barbour (1997) and Hartle and Gell-Mann have both proposed that an obserpartigan
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or region with memories that contain the trace of histories. T8tert@s would represent a
B Series. Unfortunately this leaves the A Series unexplaméde would have a direction
but there would be no ‘becoming'.

Hawking introduces the observer into the problem of time by askingsehaof universe is
compatible with human life. This application of thenthropic Principle leads to
constraints on the form of the universe, for instance the univeosddshave galaxies and
last for more than a few million years. The Anthropic Principlactually a restatement of
the observer problem - if being an observer leads to a certagiodi of the universe into
observer and observed then the observed part will have the form givitie B\nthropic
Principle. Hartle and Hawking () also tackled the "boundary prdblgircosmology by
proposing that there is no boundary. This proposal involves adding a fifteslikien
dimension on the imaginary plane so that the universe at it's begisradg Sitter or anti
de Sitter space-time.

A de Sitter space-time is characterised by the metric:
ds = dxé + dy? + dZ + (idt)? + du

An anti de Sitter space time has the metric:

d = dx + dy? + dZ + (idt)? - dUf

A de Sitter space time is fascinating from the view poirdoofsciousness studies because it
contains three space-like dimensions, one real, time-like dimensi@an@udne imaginary
time-like dimension. This might give the real and imaginanyetiike axes that Franck
proposed were needed to produce the McTaggart A Series. Howevektréneimension
could only be related to the observer in the universe as it is sgnprbecause the extra
dimension does not appear to be required to explain measurables.

The interpretation of QM

Time is also of interest in the interpretation of quantum mechanit®ntanglement. There
are many interpretations of QM such as perational Interpretation (Decoherence
Theory), theTransactional Interpretation, the Relational Interpretation, the Many
Worlds Interpretation , the Copenhagen Interpretation the Bohm Interpretation, the
Many Minds Interpretation etc.

Some of these interpretations, such as the Transactional Inteqgoreddiow the connection
of entangled quantum states backwards in time along the path of particles.

Decoherence theory is of particular interest because it atlmevsalculation of how long an
entangled state can persist. Tegmark (2000) and Hagan et al (2002) havesusetinique
to calculate the decoherence time of entanglement in microtubnbk have differed by a
factor of 13° because of differing assumptions about the biophysics of microtubules
brain.

Time and conscious experience

In a four dimensional universe time is an independent direction for arranging thangs. A
independent direction things arranged in time do not overlie things arranged in space. This
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also appears to be the case in conscious experience where whole words ord'lang bf
can be experienced arranged in time. This extension in time is easy to expbuetie
independence of the time dimension is difficult to conceive, for instance Le Poideo) (
reflects that:

"If events el and e2 are registered in a single specious present, then we fleeoeive
both as present, and so as simultaneous. But we do not see, e.g., the successive
positions of a moving object as simultaneous, for if we did we would see a blurred
object and not a moving one."

This assumes that arrangements in time do not occur in an independent direction for
arranging things and hence would overlay space. In fact the mystery ofot@experience
is deeply related to how we can experience many things as events thabsagesieom each
other. Our experience of two dimensional patterns containing many thingsishsa
mystery as how we experience temporal patterns extended in time. The poblestrated
below:

Simultaneous events and the light cone

4

& set of events in the present moment cannot be

Physically separate events observed simultaneously. The best that can be

at the present morment done is to take measurerments at each point and

cannat be observed. compare measurements over a succession of
instants,

Observer

W

\

Ewvents at different timmes
can first be abserved
when they lie on the

Special relativity imposes constraints on which events can be

observed simultaneously. Any events that lie outside the surface of
the light cone cannot be observed at a given moment,

the surface of the light Qur conscious experience is extraordinary because it
cone, seems to us as if we are a conceptual observer at the
apex of a light cone. Time
\ Our conscious

experience is doubly Cbserver
extraordinary because
events seem laid out in
time like they are in
space

It is as if patterns in conscious experience are being viewed from a poineastafiolur
dimensions. How our experience can be like the 'view' of a conceptual point olvdeouvsr
at the apex of a light cone without the data being overlaid and obscured is a profound
mystery, obviously the data cannot be transferred into the apparent observation point and
appears as nebulous vectors directed at the point. Some philosophers have noticed this
problem.

(This is a stub, requires an elaboration of Specious Present Theory and Husser)'s ideas

Le Poidevin (2000). The experience and perception of time. Stanfordclepeglia of
Philosophyhttp://plato.stanford.edu//archives/spr2001/entries/time-experience/#4
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The problem of space

The problem of Relationalism and Substantivalism has been discusdied. éa this
section the concept of space will be explored in more depth.

Space is apparent to us all. It is the existence of manytamedlus things at an instant. If
we see a ship and hear a dog barking on our left there is ipaedook at a checkerboard
there is space. This occurrence of space in phenomenal expeigrsimilar to the
measurement of space in the world: things that are simultaneautg ends of a metre
rule are a metre apart; if there is more than one objeatgiten instant the objects are
separated by space.

Physicists have found that the mathematicsveftor spacesdescribes much of the
arrangement of things in the world. In a vector space the indepeddentions for
arranging things are calledimensions At any instant physical space has three clearly
observable dimensions.

It has been known for millenia that the three dimensions observalde atstant are
interrelated byPythagoras' Theorem

Pythagoras' theorem on a plane shows that the length of aigcgisient is related to the
sum of the squares of the displacements in the independent directions (x and y):

0P =2 +y
Pythagoras' theorem in three dimensions is:
h?=x +y* + 27

The advances in geometry in the nineteenth century showed thagBsds' theorem was a
special case of anetric, an equation that describes displacements in terms of the
dimensions available. In the twentieth century it was realiset time was another
independent direction for arranging things that was interrelabedhe other three
dimensions. The world is now described &sua dimensional manifold.

The illustration overleaf shows how different numbers of dimensitfest &dhe arrangement
of things.

It is sometimes suggested that our idea of space is due to sdroé memory that is read
out sequentially. This is unlikely because, at any instant a omendional form cannot be
made to overlie a two dimensional form and a two dimensional formota@verlie a three
dimensional form etc. One dimensional forms are cwigruentwith two dimensional
forms. This means that a one dimensional form suckirasal memorycannot, at any
instant, overlie two dimensional forms such as occur in phenomenalengeeand hence
experience does not supervene on the idea of virtual memory (@& smfunctionalism
as a one dimensional Turing Machine
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Basic ideas of space

Independent
vertical direction
for arranging
BT T BT BT W things
& one dimmensional arrangement of
things at an instant,
Independent
haorizontal direction
for arranging
things
Pythagoras' Theorem: the & twa dimensional
first "'metric" arrangernent
Y
|
" h I Fi
I
I
. X
¥

, , , Space at an ins_tant ha_s three independent
Pythagoras' theorem: h™ = v+ x directions and is described by the 3D
version of Pythagoras:
2 2 2 2
hm =y +x +z

Processes over more than one instant are needed to transform a 1D form into a ZD form

Instant 1: split

Instant 2: rotate half

At any instant 3 one dimensional But a process can

form cannot overlie a form that is Instant 3: join effect the overlay
arranged in two dirmensions., over a period of
time

Curiously the idea aihental spacés often denied. McGinn(1995) gives such a denial:

"We perceive, by our various sense organs, a variety of material objects laid out in space,
taking up certain volumes and separated by certain distances. We thus conceive of these
perceptual objects as spatial entities; perception informs us directly of their spatiality. But
conscious subjects and their mental states are not in this way perceptual objects. We do
not see or hear or smell or touch them, and a fortiori do not perceive them as spatially
individuated.(2) This holds both for the first- and third-person perspectives. Since we do not
observe our own states of consciousness, nor those of others, we do not apprehend these
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states as spatial.” McGinn(1995).

This denial is strange because it begins by describing phenom@ealeace as clearly
spatial and then proceeds to argue that there is some other thing, tial ‘stege”, which is
non-spatial. This seems to contradict our everday life where xperience is our
experience, there is no other experience.

The nature of mental space

Tirme

<t ON |

Mare than one of a thing
simultaneously is space.
e Experience is a space

el

Suppose both yellow and green are continuously
present in experience for a period of tirme, Being
"simultaneously" present means that both vellow and
qreen are present at the sarme instant and is a
consequence of being continuously present,

The Cartesian Theatre kantian mental space

But many things cannot flow into a point. loaded by intuitions
ot (non-consciols processes)
vectors

Mental space is like an
arrangerment of
vectors directed at a

point, The content
) seems to be loaded

Mothing and processed
flows into non-consciously
the point

& model of mental space based on empirical reports

The issue is whether this experience is things in themselvesc{[Realism) or some other
form in the brain (Indirect Realism). The illustration above shows Bpace occurs in
phenomenal experience; it sidesteps the issue of the locationadrtemts of phenomenal
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consciousness.

McGinn (1995) gives a description of how phenomenal experience cannotriadbyg a
3D model of events in the brain:

"Consider a visual experience, E, as of a yellow flash. Associated with E in the cortex is a
complex of neural structures and events, N, which does admit of spatial description. N
occurs, say, an inch from the back of the head; it extends over some specific area of the
cortex; it has some kind of configuration or contour; it is composed of spatial parts that
aggregate into a structured whole; it exists in three spatial dimensions; it excludes other
neural complexes from its spatial location. N is a regular denizen of space, as much as any
other physical entity. But E seems not to have any of these spatial characteristics: it is not
located at any specific place; it takes up no particular volume of space; it has no shape; it is
not made up of spatially distributed parts; it has no spatial dimensionality; it is not solid.
Even to ask for its spatial properties is to commit some sort of category mistake, analogous
to asking for the spatial properties of numbers. E seems not to be the kind of thing that falls
under spatial predicates. It falls under temporal predicates... McGinn(1995)

He concludes that a 3D form can only be rearranged into the dérthe things in
experience over a succession of instants ("It falls under tempedatates”). This is highly
suggestive of phenomenal experience having more than three dimansibeassame way
as an ordinary physical thing or field has more than three dimensions.
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The problem of qualia

A quality of an object such as its colour, roughness, temperatures &nown as guale,
the plural of quale igualia. Qualia are the contents of phenomenal consciousness.

The physics of qualia

According to physicalism qualia must be things in the universewBat are "things in the
universe" and which of these are qualia?

If we wish to explain phenomenal experience we must first dedther experience is a
measurement or things themselves. Measurement begins with a quargchanical
interaction between an instrument and a set of particles, tms<thaates aignalwhich is a
change in the state of the instrument. The signal can be aofl@harge or a chemical
change etc. In the Direct Realist case the signal would éecliange at the interface
between the bulk of a material (a crude measuring device) agtdof @M particles, in the
Indirect Realist case it would be some signal in the braivetbfrom the initial signal. In
either case phenomenal consciousness would be some form of siggtatd themselves.
Intriguingly, these final signals that are the content of donsoess would be subject to
quantum uncertainty.

The signals that form phenomenal consciousness would differ from thatsmediate the
transfer of information from QM phenomena to measuring instruments.

The signals in measuring events arise as a result of atitera between QM phenomena
and a measuring apparatus composed of relatively large struatuthe environment.
These structures (callékde environmentproduce signals at definite locations. This chain of
fixing positions is known adecoherencgsee Zurek (2003) or Bacciagaluppi (2004) for a
review). This means that measuring events fix the positiongyoélsi and these represent
the positions of QM events. (Some physical particles such as phar®rssibject to little
decoherence during propagation, even in water (cf: Anglin & Zurek (1996)).)

So signals in measuring devices usually have highly restraineiibpesiNow consider the
final signals, the one's in phenomenal consciousness. To an observer whithehey
should be, very nearly, in their classical positions unless they taisghotons or are
subject to some special effect such as has been proposed foubutest The brain acts as
a measuring device causing decoherence. But despite this guals iomposed of sodium
ions, which should decohere rapidly in water, have a tiny, but finite, Ipiipaof
remaining in a coherent state.

If your conscious experience is the signals and not the fabric dfrdéive are you the set of
signals that interacts with the brain fabric almost immeljiatee set that interacts after a
minute or the set that almost never interacts? To an outside abgeuveust be the main
chance, the rapidly interacting signals, but to the signals tieessall possibilities exist.
Which one are you? Certainly any interaction between the sigmalsthe mutually
observed world must involve decoherence but the external observer would finidut tctiéf
determine whether a particular interaction was due to sigtieds had interacted
immediately or ones that were delayed (or delayed in an alternate Qty)r&is problem

is part of thepreferred basis problerthat will be discussed later.
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Zurek (2003) assumes that phenomenal experience is identical taremeasts. The
observer is then both the signal and the apparatus that enclosegntile He summarises
the resultant idea of the completely determined observer whdlysititegrated into the
measured world:

The 'higher functions' of observers - e.g., consciousness, etc. - may be at present poorly
understood, but it is safe to assume that they reflect physical processes in the information
processing hardware of the brain. Hence, mental processes are in effect objective, as they
leave an indelible imprint on the environment: The observer has no chance of perceiving
either his memory, or any other macroscopic part of the Universe in some arbitrary
superposition. " Zurek (2003)

Notice the phrase "perceiving .. his memory" - as neuroscemstmust ask "how"? By
more measurements? There are no more measurements when tieinggaaged in
phenomenal consciousness, the information has nowhere else to go. Havevating to
the empiricist philosophers the arrangements of the signals mopiemal consciousness do
extend through time in a definite order at any instant. Is st ¢dhder that determines the
positions of signals in the brain or is it the brain that determines this order?

Physicalism leads us to an idea of the content of consciousnems asangement of
quantum fields like the content of the brain or the content of the widhlelarrangement of
the quantum fields at an instant in experience is probably refatdte arrangement of
measured events at a succession of instants in the world.

The philosophy of qualia
The term "qualia” was introduced by C.I. Lewis in 1929:

This given element in a single experience of an object is what will be meant by "a
presentation." Such a presentation is, obviously, an event and historically unique. But for
most of the purposes of analyzing knowledge one presentation of a half-dollar held at right
angles to the line of vision, etc., will be as good as another. If, then, | speak of " the
presentation” of this or that, it will be on the supposition that the reader can provide his own
illustration. No identification of the event itself with the repeatable content of it is intended.

In any presentation, this content is either a specific quale (such as the immediacy of
redness or loudness) or something analyzable into a complex of such. The presentation as
an event is, of course, unique, but the qualia which make it up are not. They are
recognizable from one to another experience.(Cl Lewis, Mind and the World Order, 1941
edition Chapter 2)

Tye (2003) gives the following definition of qualia:

"Experiences vary widely. For example, | run my fingers over sandpaper, smell a skunk,
feel a sharp pain in my finger, seem to see bright purple, become extremely angry. In each
of these cases, | am the subject of a mental state with a very distinctive subjective
character. There is something it is like for me to undergo each state, some phenomenology
that it has. Philosophers often use the term ‘qualia’ to refer to the introspectively accessible
properties of experiences that characterize what it is like to have them. In this standard,
broad sense of the term, it is very difficult to deny that there are qualia." Tye(2003).

In philosophy objects are considered to have perceived featuressssbpe and colour,
weight and texture which are called sensible qualities. Sergifaliities are divided into
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intrinsic, or primary, qualities that are properties of the objesaif and extrinsic, or
secondary, qualities which are related to the sensations produttesl observer. Shape is
generally considered to be a primary quality whereas cofowften considered to be a
secondary quality. It is generally considered that secondaritigsialorrespond to qualia
(Smith 1990, Shoemaker 1990) and the two terms are often used synonyrAtibslygh
secondary qualities may be qualia, the term "qualia" maydeclthings other than
perceptions such as pain etc. that are, arguably, not secondariesjuBlitmary qualities
might also give rise to experience that is distinct from, say, the shape of ehitskjé

Although "qualia" is a recent term, the philosophical debate about theera secondary
qualities, such as colours, and the nature of conscious expersgitddis been around for
millenia.

It seems that the visual system gives rise to experievee i@ the absence of previous
visual stimulation. For example, when someone recovers from blindngsshale an
experience that contains shapes and colours even though these have little meaning:

"When he first saw, he was so far from making any judgement of distances, that he thought
all object whatever touched his eyes.... he knew not the shape of anything, nor any one
thing from another, however different in shape and magnitude.. We thought he soon knew
what pictures represented, which were shewed to him, but we found afterwards we were
mistaken; for about two months after he was couched, he discovered at once they
represented solid bodiess, when to that time he considered them only as party-coloured
panes, or surfaces diversified with variety of paint."” William Cheselden (1728)

Qualia are the components of experience, whatever the mode of angnat texperience.
Strawson (1994) includes content such as accompanies suddenly remerabéhninging
of something as examples of qualia.

There is thought to be aexplanatory gapassociated with qualia (Levine 1983), as an
example it is hard to imagine how the experience called pain &@ub set of impulses in
the brain.

Some philosophers have attempted to bridge this gap by invoking DRealism,
proposing that our experience is in some way 'transparent' sodhatperience the world
or the injured limb directly (ie: there is an assumption that hflayv within phenomenal
experience into a centre point and we see right through this fI®wjnge though it may
seem, this idea has led to a deduction that phenomenal experiencetiof things and
gualities are these things, not deductions about or experiencessef tthiergs. As Tye
(2003) puts it:

These observations suggest that qualia, conceived of as the immediately ‘felt' qualities of
experiences of which we are cognizant when we attend to them introspectively, do not
really exist. The qualities of which we are aware are not qualities of experiences at all, but
rather qualities that, if they are qualities of anything, are qualities of things in the world (as
in the case of perceptual experiences) or of regions of our bodies (as in the case of bodily
sensations). This is not to say that experiences do not have qualia. The point is that qualia
are not qualities of experiences.

However, the outstanding issue for Tye's analysis is where iwdhd the thing that is
called a quale exists - on a thing in the world beyond the body, artthe, in the cortex,
in the thalamus? Tye seems to be suggesting that "in the wardbrdy be beyond the
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retina but given that a television can have a colour and a retmhasee a colour why
should we insist that the colour in conscious experience is alefayise thing being
represented via the DVD or videotape?

As was seen in the previous section, only signals are avaitalthee classical world of
conscious observation. The "reality” of the things that genemealsiis not available. So
whether experience is a signal at the position of what wewcdlbak tree” or a signal in the
eye due to photons reflected from the tree or a signal in the Hmai same sort of
phenomena would apply. Qualia would be a field of signals, not processas dra these
signals.

Some philosophers hold that qualia are a field of signals derived fromriginal signals
that are next to the quantum phenomena that compose an object. In otherthvegrds
propose that qualia are not the first signals in the chain frontewdracomposes an object
to the observer. These philosophers are known as Representati@malisihe emphasis on
secondary signals allows a contribution from the brain etc. toi¢he df signals that is
conscious experience. Modern representationalists such as Tye (168&j(2003) and
Dretske(2003) emphasise the idea that qualia are actual thatgsepresent objects rather
than concepts or experiences of things. As Dretske puts it:

"..the features that define what it is like to have an experience are properties that the
objects we experience (not our experience of them) have.(Dretske 2003).

Lehar(2003) uses modern language to express the empiricist nodibthé signals that
comprise qualia are more likely to be in our brains than elsewhecerding to Lehar the
objects we experience must be informational replicas in our heads:

"The central message of Gestalt theory therefore is that the primary function of perceptual
processing is the generation of a miniature, virtual-reality replica of the external world
inside our head, and that the world we see around us is not the real external world, but is
exactly that miniature internal replica (Lehar 2003)."

Direct Realists and Representationalists share the samethé qualia are an actual,
physical field of things somewhere in the world. Some functiogadistl eliminativists take
a different view, believing that qualia do not exist except as judges of properties that
are used in interactions (ie: as disembodied information - see the section arRBaksm).

Lewis, C.l. (1929) Mind and the World-Ordenttp://www.ditext.com/lewis/mwo2.htm|
Smith, A.D. (1990) Of Primary and Secondary Qualities, Philosophical Review 99 (1990).
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Elementary Information and Information Systems
Theory

When one physical thing interacts with another a change ire"staturs. For instance,
when a beam of white light, composed of a full spectrum of colouedlested from a blue
surface all colours except blue are absorbed and the light cHamgewhite to blue. When
this blue light interacts with an eye it causes blue senssmes to undergo a chemical
change of state which causes the membrane of the cone to undexigatacal change of
state etc. The number of distinguishable states that a sgsterpossess is the amount of
information that can be encoded by the system.

The idea of "information”.
/Q Time
o ® @ Hot -~
oo/ ® O cold
It is possible to have many arrangerments of things in both & state of one thing can affect
space and time. These different arrangernents are known the state of another, This state
as different "states". change is a measurement
The state change in Changes of the Time A sim_ple system such
a measurement -- SDD state of the as a light that turns on
"encodes" the state o 10 surface of O and off has only two
- of the thing being - o paper can states, The number of
measured. symbolise O states is the amount of
other states "Infarmation” that can be
encoded,
Motes:
1. There is no information without representation. Information is arrangements
of things in space and time.
2. There is no disembodied information.

Each distinguishable state is a "bit" of information. The bingmgl®ls "1" and "0" have
two states and can be used to encode two bits of information.

The binary system is useful because it is probably the singiestling of information and
any object can represent a binary "1". In electrical digitstems an electrical pulse
represents a "1" and the absence of a pulse represents a "Ohaltidor can be transferred
from place to place with these pulses. Things that transfer infmmfrom one place to
another are known as "signals".
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Symbols and information

01224567839

The ten symbaols of the
decimal numbers are a
symbol set that has ten

0001 02 03 04 0506 07 08 09
1011121314 151617 1819
2021 22 23 . ete,

Two occurrences of the symbols
from the set can encode up to

o 1 =z i 4 5 6 7
000 ool 010 011 100101 110111

states. 100 states.

The simplest symbol set is
the binary nurmbers. Two binary
nurnbers can encode four states,

three can encode up to eight states,

In science symbols are not disembodied. They are marks on paper or electrical impulses etc,

Signals and information

Microphone Loudspeaker

Electrical pulses

Digital ta
pregs® L L 1L L 1L 1L |anslogus
encoder o111000t1001100110011 | deceder

e

The electrical pulses
tranmitted from the
micraphone to the
loudspeaker are "zignals",

Information is encoded by changes of state, these changes aanover time or as
variations in density, temperature, colour etc. in the three directions in spacexitifigeon
this page is spatially encoded.

It is interesting that our spoken communication uses a narrow dfaswlind waves. This
favours the temporal encoding of information, in other words speetdrgsly a one
dimensional stream of symbols. In vision, somesthesis, sound location aedo$dhe

other senses the brain uses spatial encoding of information as well as enseditige.
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The illustration below shows how the directions available for amgrnings can affect the
encoding of information:

Information and dimensions (directions for arrangement})

bjjfioerlhaelnnd

States are encoded in space and time, Innd
There are at least four independent
directions for arranging things (3 space and
1 time). The symbols above are arranged in
one direction in space.

The symbols above compose the
words: bill, john, jean, fred. They
are arranged in 2 directions in
space (and constant in time).
They are the same symbols as
can be seen on the left.

Processes re-arrange and change information

abcdefg 3 Frocess | = f a cxq

q ¥ x ﬂ’Jﬁﬂﬁ?

The process asbhowe has rearranged the data and excluded several
symbols.

bj i fli 0 e dll h a e”l nn d| Process

=] =+

=N =g |i=N il
= [faw |[m ="

This process has rearranged a 10 array as a 20 array.

Most processes take time and introduce a delay.

The rearrangement or replacement of a set of information sedh or all of the original
information becomes encoded as another set of states is known ess&mg". Devices

that perform these actions are known as "information processors". bida is
predominantly an information processor.

Information transfers in the nervous system

Retina {chemical/electrical)

LGN (electrical)

signals -
SENSOrY

Qptic nerve
(electrical)

Visual cortex
(electrical)

LR U T )
The FORM of most sensary stimuli is preserved == aa
in terms of which cortical columns are
adjacent to each other, SRR
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Information systems in general have transducers that convertateeao$ signals in the

world into signals impressed on another carrier, they then subjeet signals to various
processes and store them.

Object Transduction Encoding
Straight
line in Photo-detectors that
warld transduce light to
electricity.,
OOOO OO
® oXeX JoRele
. O O . O O Sensar
—l —— scanner
® OO@®O O
& oSN NORORE
Photons COO0O0 ©
Encoded Qooo00 001000 001000 001000 001000 gooooo
Data = | | |
Electrical pulses L Time
Mermory
allocation
S5torage ‘lf'
in Data stored as areas of charge/no charge
MEI’I‘]DI‘";I' O
Information is independent of the carrier, for instance it could be
stored using metal balls placed in wooden boxes,

The spatial encoding in the brain generally preserves the relatamabiis adjacent to what
in the sensory field. This allows the form (geometry) of stimuli to be encoded.

Information transfers in the brain occur along numerous pafatl@nnels” and processes
occur within each channel and between channels. Phenomenal conscicatsrass
moment contains a continuum of simultaneous (parallel) events. c@llapsocesses take

time so phenomenal experience is likely to be, at any instantwdtaneous output of
processes, not a classical process itself.
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Classification, signs, sense, relations, supervenience.etc

A signis a symbol, combination of symbols such agoad or a combination of words. A
referent is "...that to which the sign refers, which may be called trexgete of the sign”
(Frege 1892). Statements and concepts usually express relations betweeatsrefe

The senseof statements depends on more than the simple referents within them, for instance
"the morning star is the evening star" is true in terms of thear@febut dubious in terms of

the sense of the morning and evening stars because the mornisg/gaus as seen in the
morning and the evening star is Venus as seen in the evening. So the skasxpfdssion

"the morning star" depends on both the referent "Venus" and thenmefédorning” and

probably other associations such as "sunrise", "mist" etc..

Each sign is related to many other signs and it is these gobupktionships that provide
the sense of a sign or a set of signgelation is an association between things. It can be
understood in the abstract as "what is next to what". Relations incibath time and space.
When a ball bounces the impact with the floor changes the directigheoball so
"direction” is related to "impact”, the ball is round so "badl"related to "round". For
instance, the morning is next to the presence of the morning star so "morningiandy
star" are related. Relations are the connections that allow claseffic

According to the physical concept of information all abstracissgye physical states of a
signal and are only abstract according to whether they atedelo a physical thing or
exclusively to another sign. The process of treating an ab&lescas if it were a concrete
thing that contains other concrete things is knowregisation.

It is possible to have statements that have a sense but appacergfgrence. As Frege put
it, the words 'the celestial body most distant from the Earth' ©ae@se but may not have a
reference. There can be classes of things that have not yatdcgy members or have no
members. In a physical sense a particalassis a sign that refers to a particular state or set
of states. Classes can be arbitrary such as "big things" akitigngs that have a state of
being over one metre long. Classes asetsare very similar, sometimes sets are defined as
being a class that is an element of another class. The $etinhas largely superceded the
term "class" in academic publications since the mid twentieth century.

Theintension of a set is its description or defining properties. €kiensionof a set is its
members or contents. In mathematics a set is simply its miembe extension. In
philosophy there is considerable discussion of the way that a gigernpd®n can describe
more than one thing. In other words, one intension can have severalageii$ie set of
things that are "tables™" has the properties "legs”, "fldasat etc. The extension of "tables”
is all the physical tables. The intension of "tables" may mislude "stools" unless there is
further clarification of the properties of "tables”. Intensionsfaretions that identify the

extensions (original members of a set) from the properties.
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Classification is performed by information systems and by the informatbmegsing parts

Classification - storing pointers to properties

O

Mermory access

/

Filtar for vaertical
lines

Write addresses Write addresz of
of event data original data tao
and event "red things" zane
properties zone of mernory
to "evants" zone
Write address
of memory. ¢ of "red things"
l ]:E&-:I:EEE[ TTTWWTWTTTTIT [0 t0 "event
properties"
jEEE § BN EEEEEE Z0ne
AEEEEEEEESEE § SESEEEEEEEEEEEEEEEEEEEEEEEEEEEE

& fully relational database contains pointers from one type of
information to ancther.

of the nervous system. A simple classification is to sort syndmulsrding to a set of rules,

for instance a simplesort classifies words by letter sequence. There are numerous
classification systems in the visual system such as arrarge of neurons that produce a
single output when a particular orientation of a line is viewed or a particaarsfaeen etc.

Classification - the use of filters

External
Transducer ——3 Scanner
event
I
Mernory
allocation

IT:EEEEEEEI:EEEEI:EEEEI:EEEEI:EEEEEEEEID:D:

Mernary access

/

Filter for wertical

lines

Filters are dewvices that provide an output if an arrangerment of information has
a particular property,




The processes that identify attributes and properties of a ttengsaally calledilters. The
output of filters becomes the properties of a set and spetigeselations between sets.
These relations are stored as address pointers in computers ectaomnin the nervous
system.

An intension uses these properties and relations to identify thestthiagare members of
the set in the world. Clearly the more specific the filters the more actheatgension.

A databaseis a collection of signs. Aully relational database is a database arranged in
related sets with all relationships represented by pointergsrorections. In conventional
usage aelational databaseis similar but more sophisticated, redundant relationships and
wasteful storage being avoided. Conventional relational database$CGimys laws”. An
hierarchical databaseonly contains pointers that point from the top of a classification
hierarchy downwards. Events and persistent objects are also knewtitias, the output of
filters related to entities are known as thi¢ributes of the entity. In practice a system
requires an event filter to record an entity (in a computeesygie event filter is usually a
single data entry form and the attributes are filtered usoges on the screen to receive
typed input).

Classification -

Ewvent 52 Vertical line

In a fully relational database events point to properties

and properties paint back to events :_ _____ I;er;: _____ _:
| |
Event 52 | Event 52 Event 49 |
| |
[ T —
Original dat ) . Qriginal data
Wertical line riginal gt Vertical line
Red Other Red Other .
properties properties
The relationships in the database can be represented by Events can have properties in comrmon

a block diagram

In information systems design there are many ways of rapnegeclassification
hierarchies, the most common is thentity diagram which assumes that the attributes of
an entity define it and are stored together physically withsgmebols that represent the
entity. This adjacent storage is purely for convenient manageaiestorage space and
reduction of the time required for retrieval in modern computers.

Filters contain processing agents of varying degrees of saaltisti from simple sorting
processes to "intelligent" processes such as programs and metwadrks. It is also
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possible to arrange filters in the world beyond an information psoceBor instance, an
automatic text reading machine might turn over the pages of atbaquire a particular
page. A human being might stroke an object to confirm that the tegtaset appears to be
and so on.

Scientists routinely use external transducers and filtethépurpose of classification. For
instance, a mass spectrometer could be used to supply detailsatdrtiie composition of
an item. External filters allow us to distinguish between ththgs are otherwise identical
(such as two watery compounds XYZ and H2O) or to acquire propdfias are
unobservable with biological transducers such as the eyes and'learscientist plus his
instruments is a single information system. In practice tteeenet of a set is determined by
applying transducers and filters to the world and looking up thdtsesm a relational
database. If the result is the original set then a referenbdws found. A sophisticated
system may apply "fuzzy logic" or other methods to assign a Ipitidipahat an object is
truly a member of a particular set.

It is also possible to classify information according to retedhips in time (ie: starting a
car's engine is related to car moving away). Within an irdétion system the output from
the filter for "starting engine" might precede that frame filter for "starts moving". In
information systems design procedures that involve successions of eaerite arranged
in classification structures in the same way as data;biique is known astructured
programming (esp. Jackson structured programming).

Structured information processing.
Get apple
Acquire
Apple object
i
External filter,
grasp apple
Fruit bowl Green Round
T T
Filter green Filter round
from optic from optic
SEMSOrS input
White Hard Round
T T T
Filter white Filter hard Filter round
from optic from surface from optic
SENS0rS SENSQArS II'||:ILIt
il
External filter,
moveprobe to
bl
& highly simplified and schematic block diagram of information
processing where data and procedures are combined in a
classification structure. Processing proceeds from bottam left to
the right and upwards.




Hierarchies related to a single entity are frequently dtaogether abjects and the
information processing that results is knownodgect oriented programming. A fully
relational database would, in principle, contain all the objects used structured
information system.

It has been pointed out by (McCarthy and Hayes (1969)) that amiation processor that
interacts with the environment will be producing continuous changesll irof aits
classifications (such as position etc) and also changes in thésiriggured programs that
are predictive processes) about the world. In a serial processbras a Turing Machine
with a one dimensional tape, the presence of changes in the wauld wreate a huge
burden on the machine. In a parallel processor, such as a biblogigal network, the
reclassifications should be straightforward. The problem of adaptingformation system
to changes in the world, most of which have little effect on tbegsses performed by the
system, is known as tliemme problem. The frame problem is usually stated in a form such
as "how is it possible to write formulae that describe the®sffef actions without having to
write a large number of accompanying formulae that desdnbentuundane, obvious non-
effects of those actions?" (Shanahan 2004).

Chalmers(1996) introduced the ternmsimary intension and secondary intension
Primary intension is a high level description where the propedfes set may be
insufficient to specify the contents of the set in the physicaldwv For instance, the term
"watery" might specify several liquids with various compositiddscondary intension is
specific so that it applies to one substance in the world (H2Q)elodntext of information
systems primary intensions differ from secondary intensions eeswdt of inadequate
filtering and classification. (See note below for details of Rutmawin earth thought
experiement).

The problem of matching the properties and relations of an itemredational database
with an item in the world involves the problem safpervenience Supervenience occurs
when the properties and relations in the database for an item arenthas#he output from
filters applied to the item. In other words,an information system information does not
supervene directly on an object, it supervenes on informatioderived from the object
Chalmers described supervenience in terms that are accdssdieinformation systems
approach:

"The properties of A supervene on the properties of B if no twoilgessituations are
identical with respect to the properties of A while differinghwespect to the properties of
B (after Chalmers 1996)."

In terms of information processing thproperties are changes in state derived from a
transducer that are subject to classification with a filiére properties of a predictive
program would supervene on the input from transducers applied to an oljexiriectly
identified the sets and sequence of sets that are discovered at all times.

The reader should be cautioned that there is an extensive liteagsoeiated with
supervenience that does not stress the way that information is ewbeasid
representational. (The removal of these constraints will leatbiephysical theories of
information).

It is sometimes asked how conscious experience containing a lyatale & colour, such as

129



blueness, can supervene on the physical world. In terms of infornsgstems the question
iIs back to front: blueness is very probably a phenomenon in the phpsaal - it is
certainly unlike an arrangement of stored bits in an information system. Theoqutsiuld
read "what physical theory supervenes on information in the sigredhted to the
phenomenon called blue?"

The simple answer is that there is no widely accepted desarigtiailable of the physical
nature of the experience called blue (there are several thdwwesver). A common

mistake is to say that the secondary intension of the quale bkmews - this is not the

case, the physical basis of em radiation or absorption of liddmown to some extent but
these are almost certainly not the physical basis of the "ldfiekperience. The quale
"blue" is probably a particular substrate that has a state, ma&naoded state on a
generalised substrate.

Information is the patterns and states of an underlying subsitratarrier, this leaves us
with exciting questions such as: what is it like to be the substself rather than simply
the information impressed upon it? Can only particular substratesitetnstonscious

experience? How can we relate the properties of this experierioéormation about the
physical world?

The substrate of information is not part of the problem of acm@ssciousness that deals
with the problem of the flow of information from place to place.

Frege, G. (1892) On Sense and Reference.
http://en.wikisource.org/wiki/On Sense and Reference

Pruss, A.R. (2001) The Actual and the Possible. in Richard M. Gale (ed.), Blackwell
Guide to Metaphysics, Oxford: Blackwell.
http://www.georgetown.edu/faculty/ap85/papers/ActualAndPossible.html

Menzies, P (2001). Counterfactual Theories of Causation. Stanford Encyclopedia of
Philosophyhttp://plato.stanford.edu/entries/causation-counterfactual/

McCarthy, J. and Hayes, P.J. (1969), "Some Philosophical Problems from the Standpoint
of Artificial Intelligence"”, Machine Intelligence 4, ed. D.Michie and BIMer, Edinburgh:
Edinburgh University Press, pp. 463-502.

Shanahan, M. (2004) "The frame problem". Stanford Encyclopedia of Philosophy.
http://plato.stanford.edu/entries/frame-problem/
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Qualia and Information

The problem of the generalised nature of information is addressesgveyal "thought
experiments" which are described below.

The problem of "intensions” is tackled in Putnam's twin earth thoexg¢riment which
was discussed above but is given in more detail below.

Absent and fading qualia
Absent qualia

Block (1978) argued that the same functions can be performed ljeaavige of systems.
For instance, if the population of China were equipped with communicatiocedeamnd a
set of rules they could perform almost any function but would they haa#a? The
argument considers the fact that systems which process inionncan be constructed of a
wide range of materials and asks whether such systems will also harze(se@lillustration
below).

Functionalism

According to functionalism a stimulus response systerm 1s conscious.,
In the model below the heat from lights melts sorme wax which
allows two falling balls to provide the output "two lights",

<
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Wrhich part of the systemn observes the event? Would the addition of
another lever and another set of balls with a pointer to a sign saving "I am
observing the event" truly give rise to observation? Or does the system
only rmake sense because you are a conscious observer with an active
imaagination?

Many naive proponents of functionalismn do not realise that digital
computers are conceptually equivalent to very large systems of balls and
levers,
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This argument also occurs when the physical structure of compiginges is considered,
for instance a computing machine could be constructed from rollieglséls. Would the
steel balls at one instant possess the quale 'blue’ and then, as a resulekthemhof one
ball to another position, possess the quale 'red? Can an arrangdrbalis really have
qualia or are they absent? It is encumbent upon proponents of functigaalsation to
describe why identical balls arranged as O O OOO can beuake red and yet those
arranged as OOO O O can be the quale blue. They must alsintaka&ccount Kant's
"handedness problem": the balls OOO O O look like © O OOO wherediénom behind.
Red and blue, as arrangements of things, would be identical dependihg ®@rewing

The handedness problem applied to information

20 © o 00

The guale "red" in an information The guale "blue" in the same
processor composed of metal balls processor

w The quale "red" when seen from
behind. Is this different from "blug"?
Light might be used to melt wax and this used to arrange the balls

differently depending on the amount of wax melted {red wax being
rielted quickest by blue light).

point. How can a processor have a viewing point when it Is itself the steel balls?

Fading qualia

Pylyshyn (1980) introduced a thought experiment in which a human brarogsessively
replaced by synthetic components and it is asked what would happen togsness
during this replacement of the brain.

Chalmers (1996) considers the problem in depth from the point of view ofidialc
organisation. (ie: considering replacement of biological componentscarhponents that
perform the same functions). The argument is straightforwigpthienomenal consciousness
is due to functional organisation then replacement of biological péttisartificial parts
that duplicate the function should allow phenomenal consciousness to continue.

But suppose phenomenal consciousness is not due to functional organisatiomnvotda
we expect then?

Chalmers argues that consciousness could not suddenly disappear qu@iogment of the

brain because functions could be replaced in tiny stages so unéss auuld reside in a

single tiny place in the braiDisappearing qualia would be ruled out. This denial that
gualia could be in a small physical place is equivalent to derthiaigqualia could be a
continuous field of things and is highly contentious. Those who hold that caraia
continuous might maintain that progressive replacement of the braith icokgled result in

one neuron that has phenomenal qualia in it or around it in the form of a field.
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If qualia are due to something other than functions then there would \mry real
possibility that the resolution of conscious experience would decasatbee data available
decreases. This possibility was rejected by Chalmers bedairsglies that conscious
experience could occur in a very small field.

Chalmers considers the alternative idedanling qualia where slow replacement of parts
reduces experience progressively. This "fading” is describesirimstof qualia fading from
red to pink and experience in general becoming more and more out @fitktépe world.
Chalmers summarily dismisses the idea of fading qualia ogrthends that people do not
have abnormal experiences, like fading colours, except in the tas¢hology. This is an
odd argument considering that few things could be as pathologicaplasing the brain
with inorganic parts.

It is possible that at some stage during the replacementgsrdbe synthetic parts alone
would have sufficient data to identify objects and properties of obmgotghat the
experience would be like blindsight. The subject might be amazedubgictive vision
was disappearing. However, Chalmers denies that new beliefsas amazement at a new
state, would be possible. He says that:

"Nothing in the physical system can correspond to that amazement. There is no room for
new beliefs such as "I can't see anything," new desires such as the desire to cry out, and
other new cognitive states such as amazement. Nothing in the physical system can
correspond to that amazement.”

On the basis of the impossibility of new beliefs Chalmers lodes that fading qualia are
impossible. This is strange because there is no reason why amsrietis information
processor attached to a conscious area of brain should not repaertaat types of data

are absent from it. The reporting of "I can't see anything’ ‘(i have no conscious
experience") would show that there was no conscious part of the brain remaining.

According to Chalmers, if fading qualia do not occur then qualia atsgtexist in "Robot",

a totally synthetic entity, sabsent qualiado not occur either. Therefore Robot should be
conscious. He concludes the fading qualia argument by stating thgiports his theory
that consciousness results froonganizational invariance a specific set of functions
organised in a particular way:

"The invariance principle taken alone is compatible with the solipsistic thesis that my
organization gives rise to experience. But one can imagine a gradual change to my
organization, just as we imagined a gradual change to my physical makeup, under which
my beliefs about my experience would be mostly preserved throughout, | would remain a
rational system, and so on. For similar reasons to the above, it seems very likely that
conscious experience would be preserved in such a transition"

Chalmers is aware that if qualia were epiphenomenal the argument miglsiebe fa

133



Replacing biological processors with inorganic processors

Functionalist "qualia"

TV image ‘

Mo change

TV image

Mo change

Mo change

Apparently epiphenomenal qualia

Qualia gone
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There are other interesting questions related to the fading qugiaant, for instance: Can
all of organic chemistry be replaced by inorganic chemisfrpet why not? If information

always has a physical substrate and conscious experience mr#mgement of that
substrate then how could conscious experience be the same if thatsubsteplaced? At
the level of molecular and atomic interactions almost all funciiovalve electromagnetic
fields, if identical function is achieved at scales below the sfzan organelle in a cell in
the brain would the functional elements, such as electromagnetic fields, hawehbaged?

The reader may have spotted that Chalmers' fading qualia argusneery similar to

Dennett's argument about the non-existence of qualia. In Denngtilsiert qualia are
dubiously identified with judgements and then said to be non-existent. Irméteal
argument an attempt is made to identify qualia with beliefs atoalia so they can be
encompassed by a functionalist theory.

Pylyshyn, Z. (1980) The "causal power" of machines. Behavioral aaid Briences 3:442-
444,

Chalmers, D.J. (1996). The Conscious Mind. Oxford University Press.

Putnam's twin earth thought experiment

The original Twin Earth thought experiment was presented by philosopher Flidargm in

his important 1975 paper "The Meaning of 'Meaning™, as an early anjuforewhat has
subsequently come to known as semantic externalism. Since thafptifesophers have
proposed a number of variations on this particular thought experimenth whit be

collectively referred to as Twin Earth thought experiments.

Putnam's original formulation of the experiment was this:

We begin by supposing that elsewhere in the universe there is a planet exactly like earth in
virtually all respects, which we refer to as "Twin Earth'. (We should also suppose that the
relevant surroundings of Twin Earth are identical to those of earth; it revolves around a star
that appears to be exactly like our sun, and so on.) On Twin Earth there is a Twin
equivalent of every person and thing here on Earth. The one difference between the two
planets is that there is no water on Twin Earth. In its place there is a liquid that is
superficially identical, but is chemically different, being composed not of H20, but rather of
some more complicated formula which we abbreviate as 'XYZ'. The Twin Earthlings who
refer to their language as 'English’ call XYZ ‘water'. Finally, we set the date of our thought
experiment to be several centuries ago, when the residents of Earth and Twin Earth would
have no means of knowing that the liquids they called 'water' were H20 and XYZ
respectively. The experience of people on Earth with water, and that of those on Twin
Earth with XYZ would be identical.

Now the question arises: when an earthling, say Oscar, and hiotwI'win Earth (also
called 'Oscar’ on his own planet, of course. Indeed, the inhabitahist glanet necessarily
call their own planet 'earth’. For convenience, we refer to thiatipaitplanet as Twin
Earth', and extend this naming convention to the objects and peoplahahbit iit, in this
case referring to Oscar's twin as Twin-Oscar, or Tossay.)water' do they mean the same
thing? Ex hypothesi, their brains are molecule-for-molecule ic&EntiYet, at least
according to Putnam, when Oscar says water, the term refEl&Q, whereas when Toscar
says 'water' it refers to XYZ. The result of this is tihat contents of a persons brain are not
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sufficient to determine the reference of terms he uses, asiestealso examine the causal
history that led to his acquiring the term. (Oscar, for instdeeened the word 'water' in a
world filled with H20, whereas Toscar learned ‘'water' in adviilted with XYZ.) This is
the essential thesis of semantic externalism. Putnam famswsignarized this conclusion
with the statement that "meaning just ain't in the head.”

In terms of physical information systems such as occur in tam lhis philosophical
argument means that if there are inadequate external &ltaitable the information system
will confuse XYZ with H20O; it will conclude that they are thegme thing and have no
difference in meaning. For the information system meaningtise classification structures
assigned by the system. If the system is provided with hesiesducers and filters then
new meanings will arise within the system. However, for an informatideraysneaning' is
no more than a chain of relations because this is the nature whatfon (ie: arrangements
of an arbitrary carrier). Other types of meaning would requhienomena other than simple
information processing.

In Putnam's thought experiment the world can be different but thenimgedor the
individual is the same if the brain is the same. If theretiga of meaning other than a
chain of relations would Putham's experiment suggest that thi@typeaning' occurs as a
phenomenon in the brain or in the world beyond the body?

Putnam, H. (1975/1985) The meaning of ‘meaning'. In Philosophical Paper&; Wohd,
Language and Reality. Cambridge University Press.

The Inverted Qualia Argument

The possibility that we may each experience different colouenwlbnfronted by a visual
stimulus is well known and was discussed by John Locke. In partithdaidea of
spectrum inversion in which the spectrum is exchanged, blue for red and so on is often
considered. It is then asked whether the subject of such an exclanlgk notice any
difference. Unfortunately it turns out that colour is not solely tue¢he spectrum and
depends on hue, saturation and lightness. If the colours are inverted akes of colour
would need to be exchanged and the relations between the colours would titieed s
discernably different.

Some philosophers have tried to avoid this difficulty by asking quesdtomst qualia when
the subject has no colour vision. For instance, it is asked whethbjeztswho saw things
in black and white would see the world differently from one who sawvihréd in white
and black.

This sort of discussion has been used as an attack on Behaviourismtvidargued that
whether a tomato is seen as black or white the subject's behawards the tomato will
be the same. So subject's can have mental states independent of behaviours.

Block (1990) has adapted this argument tanaerted earthscenario in which it is proposed
that a subject goes to another planet which is identical to earéiptefor the inversion of
visual qualia. He points out that behaviours would adjust to be the sanhe anvérted
earth as on the actual earth. All functions would be identical buhémgal state would be
different so it is concluded that mental states are not processes.

Chalmers(1996) approaches this argument by assuming that the abdefading qualia
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arguments have proven his idea of organisational invariance. Hentineduces the idea
that conscious experience only exists for the durationless instamtodes that, given these
assumptions a person would not be aware that the quale red had lekadstar the quale

blue.

"My experiences are switching from red to blue, but I do not notice any change. Even as
we flip the switch a number of times and my qualia dance back and forth, | will simply go
about my business, noticing nothing unusual.”

Block, N. (1990). Inverted Earth, Philosophical Perspectives, 4: 53-79.

See also: Block, N. Qualia.
http://www.nyu.edu/gsas/dept/philo/faculty/block/papers/qualiagregory.pBiyrne,  A.
(2004). Inverted Qualia. Stanford Encyclopedia of Philosophy.

http://plato.stanford.edu/entries/qualia-inverteddhoemaker, S. (2002). CONTENT,
CHARACTER, AND COLOR II: A BETTER KIND OF REPRESENTAONALISM
Second Whitehead Lectutt@tp://humanities.ucsc.edu/NEH/shoemaker2.htm

The Knowledge Argument

Much of the philosophical literature about qualia has revolved around thte detieveen
physicalism and non-physicalism. In 1982 Frank Jackson proposed the fanmaowde#dge
Argument” to highlight how physical knowledge might not be enough taribes
phenomenal experience:

"Mary is a brilliant scientist who is, for whatever reason, forced to investigate the world from
a black and white room via a black and white television monitor. She specializes in the
neurophysiology of vision and acquires, let us suppose, all the physical information there is
to obtain about what goes on when we see ripe tomatoes, or the sky, and use terms like
'red’, 'blue’, and so on. She discovers, for example, just which wavelength combinations
from the sky stimulate the retina, and exactly how this produces via the central nervous
system the contraction of the vocal chords and expulsion of air from the lungs that results
in the uttering of the sentence 'The sky is blue'. (It can hardly be denied that it is in principle
possible to obtain all this physical information from black and white television, otherwise
the Open University would of necessity need to use color television.)

What will happen when Mary is released from her black and white room or is given a color
television monitor? Will she learn anything or not? It seems just obvious that she will learn
something about the world and our visual experience of it. But then it is inescapable that
her previous knowledge was incomplete. But she had all the physical information. Ergo
there is more to have than that, and Physicalism is false. Jackson (1982).

The Knowledge argument is a category mistake because @tlescof the universe, such
as information about science, is a set of symbols in a partimédium such as ink on
paper. These symbols provide the recipe for experiments and oth@utadans of nature,
and predict the outcome of these manipulations. The manipulations of asunet the

same as the set of symbols describing how to perform these nadioipsl Scientific

information is not the world itself and the truth or falsehood of Rhiism is unaffected by
the knowledge argument.

If the Knowledge Argument is interpreted as an argument about whetbemation about
the nature of the colour red could ever be sufficient to providexperience that we call
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red then it becomes more relevant to the problem of consciousnesdsbtlteih a debate
about whether information processors could be conscious, this is covéoad Bhose

interested in a full discussion of the Knowledge Argument should cohiseitt(1998) and

especially the link given with this reference.
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The problem of machine and digital consciousness

Information processing and digital computers

Information processing consists of encoding a state, such as thetgeofran image, on a
carrier such as a stream of electrons, and then submittingntosled state to a series of
transformations specified by a set of instructions calledbgram. In principle the carrier
could be anything, even steel balls or onions, and the machine thaimiemide the
instructions need not be electronic, it could be mechanical or fluidic.

Digital computers implement information processing. From theesartays of digital
computers people have suggested that these devices may onectdagdieus. One of the
earliest workers to consider this idea seriously was Alannguriuring proposed the
Turing Testas a way of discovering whether a machine can think. In the Tliesg a
group of people would ask a machine questions and if they could not tellfférence
between the replies of the machine and the replies of a person it would be concluthex that
machine could indeed think. Turing's proposal is often confused with thefidetest for
consciousness. However, phenomenal consciousness is an internal stateest timat such

a test could demonstrate is that a digital computer could simulate consciousness.

If technologists were limited to the use of the principles otaligomputing when creating
a conscious entity they would have the problems associated wighitbeophy of 'strong’
artificial intelligence. The termtrong Alwas defined by Searle:

..according to strong Al, the computer is not meeetool in the
study of the mind; rather, the appropriately progmeed computer
really is a mind (J. Searle in Minds, Brains andgPams. The
Behavioral and Brain Sciences, vol. 3, 1980).

If a computer could demonstrate Strong Al it would not necessariimdre powerful at
calculating or solving problems than a computer that demonstrated Weak Al.

The most serious problem with Strong Al is John Searle's "chirmese argument” in
which it is demonstrated that the contents of an information prochaser no intrinsic
meaning -at any moment they are just a set of electrornedarkmlls etc. The argument is
reproduced in full below:

"One way to test any theory of the mind is to ask oneself what it would be like if my mind
actually worked on the principles that the theory says all minds work on. Let us apply this
test to the Schank program with the following Gedankenexperiment. Suppose that I'm
locked in a room and given a large batch of Chinese writing. Suppose furthermore (as is
indeed the case) that | know no Chinese, either written or spoken, and that I'm not even
confident that | could recognize Chinese writing as Chinese writing distinct from, say,
Japanese writing or meaningless squiggles. To me, Chinese writing is just so many
meaningless squiggles. Now suppose further that after this first batch of Chinese writing |
am given a second batch of Chinese script together with a set of rules for correlating the
second batch with the first batch. The rules are in English, and | understand these rules as
well as any other native speaker of English. They enable me to correlate one set of formal
symbols with another set of formal symbols, and all that "formal” means here is that | can
identify the symbols entirely by their shapes. Now suppose also that | am given a third
batch of Chinese symbols together with some instructions, again in English, that enable me
to correlate elements of this third batch with the first two batches, and these rules instruct
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me how to give back certain Chinese symbols with certain sorts of shapes in response to
certain sorts of shapes given me in the third batch. Unknown to me, the people who are
giving me all of these symbols call the first batch a "script," they call the second batch a
"story," and they call the third batch "questions." Furthermore, they call the symbols | give
them back in response to the third batch "answers to the questions,” and the set of rules in
English that they gave me, they call the "program.” Now just to complicate the story a little,
imagine that these people also give me stories in English, which | understand, and they
then ask me questions in English about these stories, and | give them back answers in
English. Suppose also that after a while | get so good at following the instructions for
manipulating the Chinese symbols and the programmers get so good at writing the
programs that from the external point of view "that is, from tile point of view of somebody
outside the room in which | am locked" my answers to the questions are absolutely
indistinguishable from those of native Chinese speakers. Nobody just looking at my
answers can tell that | don't speak a word of Chinese. Let us also suppose that my answers
to the English questions are, as they no doubt would be, indistinguishable from those of
other native English speakers, for the simple reason that | am a native English speaker.
From the external point of view "from the point of view of someone reading my answers"
the answers to the Chinese questions and the English questions are equally good. But in
the Chinese case, unlike the English case, | produce the answers by manipulating
uninterpreted formal symbols. As far as the Chinese is concerned, | simply behave like a
computer; | perform computational operations on formally specified elements. For the
purposes of the Chinese, | am simply an instantiation of the computer program."

In other words, Searle is proposing that if a computer is justrangement of steel balls or
electric charges then its content is meaningless without sonee phenomenon. Block
(1978) used the analogy of a system composed of the population of Chinaiiocating
with each other to suggest the same idea, that an arrangemeenoéal things has no
meaningful content without a conscious observer who understands its form.

Searle's objection does not convince Direct Realists becausewthdg maintain that
'meaning' is only to be found in objects of perception.

The meaning of meaning and the Symbol Grounding Pldem

In his Chinese Room Argument Searle shows that symbols on their owot dh@ave any
meaning. In other words, a computer that is a set of eleatheagjes or flowing steel balls
IS just a set of steel balls or electrical charges. Leibniz spottegrtiilem in the seventeeth
century.

Searle's argument is also, partly, #ynbol Grounding Problent Harnad (2001) defines
this as:

"the symbol grounding problem concerns how the meanings of the symbols in a system
can be grounded (in something other than just more ungrounded symbols) so they can
have meaning independently of any external interpreter."

Harnad defines a Total Turing Test in which a robot connected todHé by sensors and
actions might be judged to be indistinguishable from a human beingohteders that a
robot that passed such a test would overcome the symbol grounding problenturaiély
Harnad does not tackle Leibniz's misgivings about the interai@ st the robot being just a
set of symbols (cogs and wheels/charges etc.). The Total Tuesigis also doubtful if
analysed in terms of information systems alone, for instanceg®d2001) argues that an
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information system could be grounded in Harnad's sense if it evebedded in a virtual
reality rather than the world around it.

So what is "meaning” in an information system? In informationegystarelation is
defined in terms of what thing contains another thing. Having esiallithat one thing
contains another this thing is called attribute. A car contains seats so seats are an
attribute of cars. Cars are sometimes red so cars somdiamesthe attribute "red". This
containing of one thing by another leads to classification hierarémewn as a relational
database. What Harnad was seeking to achieve was a connectioerbéemes in the
database and items in the world outside the database. This did needsuncgiving
"meaning” to the signals within the machine - they were &tilet of separate signals in a
materialist model universe.

Aristotle and Plato had a clear idea of meaning when they propusteideas depend upon
internal images or forms. Plato, in particular conceived that stadeling is due to the
forms in phenomenal consciousness. Bringing this view up to date, filissrthat the way

one form contains another gives us understanding. The form of ardamns the form we

call seats etc. Even things that we consider to be "contem@rrétan "form", such as
redness, require an extension in space so that there is a redtheedahan red by itself (cf:
Hume 1739). So if the empiricists are correct our minds containraejacal classification

system ("what contains what") or geometrical relational database.

A geometrical database has advantages over a sequential ddiabasse items within it
are highly classified (their relations to other items beinglicit in the geometry) and can
also be easily related to the physical position of the organisheiworld. It would appear
that the way forward for artificial consciousness would be tatera virtual reality within
the machine. Perhaps the brain works in this fashion and dreamspatiayg and
hallucinations are evidence for this. But although this would be closaur experience it
still leaves us with the Hard Problem of how the state of a humiddd become conscious
experience.

Harnad, S. (2001). Grounding Symbols in the Analog World With Neura Net Hybrid
Model, Psycoloquy: 12 #3dttp://psycprints.ecs.soton.ac.uk/archive/00000163/#html

Powers, D.M.W. (2001) A Grounding of Definition, Psycoloquy: 12#56
http://psycprints.ecs.soton.ac.uk/archive/00000185/#html

Artificial consciousness beyond information processg

The debate about whether a machine could be conscious under any cincesgausually
described as the conflict between physicalism and dualism. Bubb$eve that there is
something non-physical about consciousness whilst physicalists holalththings are
physical.

Physicalists are not limited to those who hold that consciousnesprigerty of encoded
information on carrier signals. Several indirect realist philosophats scientists have
proposed that, although information processing might deliver the conteahsfiousness,
the state that is consciousness is due to some other physical phenombke eminent
neurologist Wilder Penfield was of this opinion and scientists sucArtdmr Stanley
Eddington, Roger Penrose, Herman Weyl, Karl Pribram and Henry Stappgat many
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others have also proposed that consciousness involves physical phenomesrattsatl
information processing. Even some of the most ardent supporters ofiotsngss in
information processors such as Dennett suggest that some new, remseigatific theory
may be required to account for consciousness.

As was mentioned above, neither the ideas that involve direct perceyptr those that
involve models of the world in the brain seem to be compatible witterduphysical
theory. It seems that new physical theory may be required ambsisévility of dualism is
not, as yet, ruled out.

The Computability Problem and Halting of Turing Machines

The Church-Turing thesis

In computability theory the Churc&@luring thesis, Church's thesis, Church's conjecture or
Turing's thesis, named after Alonzo Church and Alan Turing, is a hygmthbout the
nature of mechanical calculation devices, such as electronic compliter thesis claims
that any calculation that is possible can be performed by awitalg running on a
computer, provided that sufficient time and storage space are available.

This thesis, coupled with the proposition that all computers can be lpwdsl Turing
Machines, means that Functionalist theories of consciousness are laguitta the
hypothesis that the brain operates as a Turing Machine.

Turing machines

A Turing Machineis a pushdown automaton made more powerful by relaxing the last-in-
first-out requirement of its stack. (Interestingly, this sewhyi minor relaxation enables the
Turing machine to perform such a wide variety of computations thahiserve as a model
for the computational capabilities of all modern computer software.)

A Turing machine can be constructed using a single tape. Thaerequirement for data

to be arranged congruently with input or output data so a two dimensiguate in the

world would be handled as a string or set of strings in the magkinstill calculate a
known function. This is problematic in consciousness studies because phenomena
consciousness has many things simultaneously present in sever@igat an instant and

this form is not congruent with a one dimensional tape.

A Turing machine consists of:

8. A tapewhich is divided into cells, one next to the other. Each cell cordagysnbol
from some finite alphabet. The alphabet contains a sgdaiagk symbol (here written as '0)
and one or more other symbols. The tape is assumed to be arbéxaeihgible to the left
and to the right, i.e., the Turing machine is always supplied agtmuch tape as it needs
for its computation. Cells that have not been written to beforesateraed to be filled with
the blank symbol.

9. A headthat can read and write symbols on the tape and move left and right.

10. A state registetthat stores the state of the Turing machine. The number efattff
states is always finite and there is one spestait statewith which the state register is
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initialized.

11. An action table(or transition function that tells the machine what symbol to write,
how to move the head ('L' for one step left, and 'R’ for one stie) agd what its new state
will be, given the symbol it has just read on the tape and the state it is cumeffttheére is
no entry in the table for the current combination of symbol and ttatethe machine will
halt.

Note that every part of the machine is finite; it is the pa#ntunlimited amount of tape
that gives it an unbounded amount of storage space.

Another problem arises with Turing Machines is that some ithgas can be shown to be
undecidable and so the machine will never halt.

The halting problem

The proof of the halting problem proceeds by reductio ad absurdum.iN&ssume that
there is an algorithm described by the functiaifa, i) that decides if the algorithm encoded
by the stringa will halt when given as input the stringand then show that this leads to a
contradiction.

We start with assuming that there is a functhan(a, i) that returnsrue if the algorithm
represented by the strimghalts when given as input the stringnd returnsalse otherwise.
(The existence of the universal Turing machine proves that gwesgible algorithm
corresponds to at least one such string.) Given this algorithmaweconstruct another
algorithmtrouble(s)as follows:
function troubleétring s)
if halt(s, s) false
return true
else
loop forever
This algorithm takes a strirgas its argument and runs the algorittam giving it s both as
the description of the algorithm to check and as the initial dataed to that algorithm. If
halt returnsfalse, thentrouble returnstrue, otherwisetrouble goes into an infinite loop. Since
all algorithms can be represented by strings, there isng stthat represents the algorithm
trouble We can now ask the following question:

Doestrouble(t) halt?
Let us consider both possible cases:

1.Assume thatrouble(t) halts. The only way this can happen is tiadt, t) returnsfalse, but that
in turn indicates thatouble(t)does not halt. Contradiction.

2.Assume thatrouble(t) does not halt. Sincealt always halts, this can only happen whenble
goes into its infinite loop. This means thaitt(t, t) must have returnedue, sincetrouble
would have returned immediately if it returnedse. But that in turn would mean that
trouble(tydoes halt. Contradiction.

Since both cases lead to a contradiction, the initial assumptiothéatgorithmhalt exists
must be false.
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This classic proof is typically referred to as thagonalization proof, so called because if
one imagines a grid containing all the valuesada, i), with every possibla value given

its own row, and every possiblealue given its own column, then the valuesaiis, s)are
arranged along the main diagonal of this grid. The proof can bedramthe form of the
question: what row of the grid corresponds to the stfthd@he answer is that theuble
function is devised such thatli, i) differs from every row in the grid in at least one
position: namely, the main diagonal, whese. This contradicts the requirement that the
grid contains a row for every possib& value, and therefore constitutes a proof by
contradiction that the halting problem is undecidable.

The simulation argument

According to this argument (Bostrom 2003) the universe could be a gismputer
simulation that contains people as well as objects. Bostrom deebeieve that at any
instant a collection of bits of information like electrons on silicorspecks of dust on a
sheet could be conscious, he states that:

"A common assumption in the philosophy of mind is that of substrate-indepesndThe
idea is that mental states can supervene on any of a bra=doflgphysical substrates.
Provided a system implements the right sort of computational wtescand processes, it
can be associated with conscious experiences."

He then goes on to argue that because of this assumption human bmitdjsbe
simulations in a computer. Unfortunately, without tackling the problehow a pattern of
dust at an instant could be a person with ‘conscious experience' thatisimargument is
flawed. In fact even a person made of a moving pattern of dustseveral instants is
problematical without the assumptions of naive realism or dualisntrddosin evoking
supervenience is probably a dualist; he puts 'mental’ states' @ygsidal explanation (ie:
simply assumes that conscious mental states could exist ineanpat electrons, dust or
steel balls etc.). In view of this dualism, Bostrom's argument reduties ppoposal that the
world is a digital simulation apart from something else requii@d endowing the
simulations of people in the world with consciousness.
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The Measurement Problem

In quantum physics the probability of an event is deduced by takmgduare of the
amplitude for an event to happen. The term "amplitude for an event" arisesidee of the
way that the Schrodinger equation is derived using the mathemétwslinary, classical
waves where the amplitude over a small area is related tauthber of photons hitting the
area. In the case of light, the probability of a photon hittingdhed will be related to the
ratio of the number of photons hitting the area divided by the total nuofbeghotons
released. The number of photons hitting an area per second is theymersnplitude of
the light on the area, hence the probability of finding a photon is related to "aniplitude

However, the Schrodinger equation is not a classical wave equatdwed not determine
events, it simply tells us the probability of an event. In factSbkrodinger equation in
itself does not tell us that an event occurs at all, it is whign a measurement is made that
an event occurs. The measurement is said to cstase vector reductionThis role of
measurement in quantum theory is known asmthasurement problem The measurement
problem asks how a definite event can arise out of a theory thapadicts a continuous
probability for events.

Two broad classes of theory have been advanced to explain the eneastuproblem. In
the first it is proposed that observation produces a sudden change innhemgagstem so
that a particle becomes localised or has a definite momentustyfda of explanation is
known ascollapse of the wavefunctioin the second it is proposed that the probabilistic
Schrodinger equation is always correct and that, for some reasombsleever only
observes one particular outcome for an event. This type of explanatiknown as the
relative state interpretatianin the past thirty years relative state interpretationseaally
Everett's relative state interpretation have become favoured amongst quaysicisish

The quantum probability problem

The measurement problem is particularly problematical when a singjideoer considered.
Quantum theory differs from classical theory because it is fthatda single photon seems
to be able to interfere with itself. If there are many photdrwes tprobabilities can be
expressed in terms of the ratio of the number hitting a pantipldae to the total number
released but if there is only one photon then this does not make sense.oihene
photon is released from a light source quantum theory still gives p®bability for a
photon to hit a particular area but what does this mean at aantitfsthere is indeed only
one photon?

If the Everettian interpretation of quantum mechanics is invoked timeight seem that the
probability of the photon hitting an area in your particular univesseeiated to the
occurrences of the photon in all the other universes. But in the Eiarrgtterpretation
even the improbable universes occur. This leads to a problem known gsaihi@m
probability problem :

If the universe splits after a measurement, withrgypossible

measurement outcome realised in some branch, th&rcén it make

sense to talk about the probabilities of each cug®Each
outcome occurs.

This means that if our phenomenal consciousness is a set of gwamtthere would be
150



endless copies of these sets of events, almost all of whicinaost entirely improbable to
an observer outside the brain but all of which exist according to \srefian
Interpretation. Which set is you? Why should 'you' conform to what happe the
environment around you?

The preferred basis problem

It could be held that you assess probabilities in terms of tmelf the universe in which
you find yourself but then why do you find yourself in a particular dran@ecoherence
Theory is one approach to these questions. In decoherence theory tlomreanir is a
complex form that can only interact with particles in particways. As a result quantum
phenomena are rapidly smoothed out in a series of micro-measusesoahtat the macro-
scale universe appears quasi-classical. The form of the envimbrimé&nown as the
preferred basis for quantum decoherence. This then leadspreteaed basis problemin
which it is asked how the environment occurs or whether the statee ofnvironment
depends on any other system.

According to most forms of decoherence theory 'you' are a pdheoénvironment and
hence determined by the preferred basis. From the viewpoint of phealocoasciousness
this does not seem unreasonable because it has always been understibedcthascious
observer does not observe things as quantum superpositions. The conscinagiobse a
classical observation.

However, the arguments that are used to derive this idea ofagwcall, conscious observer
contain dubious assumptions that may be hindering the progress of quarysios.phhe
assumption that the conscious observer is simply an information systearticularly
dubious:

"Here we are using aware in a down - to - earth sense: Quite simply, observers know what
they know. Their information processing machinery (that must underlie higher functions of
the mind such as "consciousness") can readily consult the content of their memory. (Zurek
2003).

This assumption is the same as assuming that the conscious ohseraeset of
measurements rather than an observation. It makes the rest &fsZamgument about
decoherence and the observer into a tautology - given that observaéangasurements
then observations will be like measurements. However, conscious olmersatot simply
a change of state in a neuron, a "measurement”, it is the emdinéold of conscious
experience.

In his 2003 review of this topic Zurek makes clear an important featiinformation
theory when he states that:

"There is no information without representation.”

So the contents of conscious observation are states that correspotateso af the
environment in the brain (ie: measurements). But how do these st#teshrain arise? The
issue that arises here is whether the representation, the sarftenhsciousness, is entirely
due to the environment or due to some degree to the form of consciousatibee
Suppose we make the reasonable assumption that conscious observdtientassome
physical field in the dendrites of neurons rather than in the action poténéibtsansmit the
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state of the neurons from place to place. This field would not neitgdsaconstrained by
decoherence; there are many possibilities for the field, foannst it could be a radio
frequency field due to impulses or an electromagnetic fieldAglin & Zurek (1996)) or

some quantum state of macromolecules etc.. Such a field mightrcomaaly superposed
possibilities for the state of the underlying neurons and althougk thesld not affect

sensations, they could affect the firing patterns of neurons aatk aetions in the world
that are not determined by the environmental "preferred basis".

Zeh (2000) provides a mature review of the problem of conscious obserFaiaxample
he realises that memory is not the same as consciousness:

"The genuine carriers of consciousness ... must not in general be expected to represent
memory states, as there do not seem to be permanent contents of consciousness."

and notes of memory states that they must enter some othem spsteecome part of
observation:

"To most of these states, however, the true physical carrier of consciousness somewhere
in the brain may still represent an external observer system, with whom they have to
interact in order to be perceived. Regardless of whether the ultimate observer systems are
quasi-classical or possess essential quantum aspects, consciousness can only be related
to factor states (of systems assumed to be localized in the brain) that appear in branches
(robust components) of the global wave function - provided the Schrodinger equation is
exact. Environmental decoherence represents entanglement (but not any "distortion” of the
brain, in this case), while ensembles of wave functions, representing various potential
(unpredictable) outcomes, would require a dynamical collapse (that has never been
observed)."

However, Zeh (2003) points out that events may be irreversibly deesirby decoherence
before information from them reaches the observer. This miglet gse to a multiple
worlds and multiple minds mixture for the universe, the multiple mbedsg superposed
states of the part of the world that is the mind. Such an intetjpretwould be consistent
with theapparentlyepiphenomenal nature of mind. A mind that interacts only weakly with
the consensus physical world, perhaps only approving or rejectinggassions would be

an ideal candidate for a QM multiple minds hypothesis.
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Part Ill: The Neuroscience of Consciousness

"All parts of the brain may well be involved in normal conscious prosebsé the
indispensable substratum of consciousness lies outside the cerebra) pootebly in the
diencephalon” Penfield 1937.

"The brain stem-thalamocortical axis supports the state, but not the detalgents of
consciousness, which are produced by cortex" Baars et al 1998.

Introduction

It is recommended that readers reviéwhe philosophical problembefore reading the
sections on the neuroscience of consciousness.

One of the most exciting discoveries of neuroscience is thdyradlof the brain performs
functions that are not part of conscious experience. In everydaydiee usually unaware
of breathing or heartbeats yet there are parts of the thedicated to these functions. When
we pick up a pencil we have no experience of the fine control ofith@il muscles yet
large areas of cortex and cerebellum implement this. Things dappetr as greyscale and
then have the colour poured into them although this strange colour additione in the
visual cortex. Most of the brain is non-conscious but how is the "ghtis¢ imachine", the
mind, created by and linked into the non-conscious brain?

Although most of the processes in the brain are non-conscious there ltde Heubt that
the output of sensory processes contribute to experience. For exaltmgagh we do not
experience the process of adding colour to visual data in catealV4 we do experience
coloured forms and although we have little inkling of the hugely compieation of words
in the temporal/frontal lobes we do experience verbal thoughts. Kparience is an
integrated output of most of the brain processes that deal witateenas well as dreams,
thoughts and emotions. But how and where does this experience occur?

The substrate of experience

Quantum mechanical events in the world give rise to signalsrévat from these events to
the sense organs and the brain. The signals have a state that is relatgdopettiies of the

original QM event. Some of these signals fgslrenomenal consciousneasd some are
used in the processes of access consciousness. According to neueowesignals are
physical things such as electromagnetic fields, distributionsch&imicals, electrical

impulses etc.

The signals used in access consciousness are used in the ggdbassnediate between
stimulus and response. These processes have been investigated.ii loegignals within
the processes consist of physical stimuli, the electrical mepuh the cell bodies and axons
of nerve cells, the electrical fields in the dendrites of neelts, and various chemical
signals that connect nerve cells.

The signals that compose phenomenal consciousness have not beeredlueeldtaps the
least likely signals for this role are electrical impulseserve fibres because they are
distributed unevenly in time and space and can even be absent fioekelang periods.
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Furthermore, electrical impulses cannot be easily superimposed amotier. There are
many other possibilities however, such as: the electrical faridhe dendrites of neurons,
the fields of chemicals spreading out from synapses, the radio-frequensjoes action
potentials, events in the microtubules in cells, the depolarisatiggl&pthe varying fields
measured by EEG devices, the quantum superposition of brain states etc...

Phenomenal consciousness could exist in the dendritic field of ten newwwaiging
100,000 synapses or as an oscillation of fields over the whole brain.ubs&rase of
phenomenal consciousness could be staring us in the face asd gtateshole brain or be

like a needle in a haystack, lurking in a tiny region of brain, unsuspected and undiscovered.

Given that there is no widely accepted theory of phenomenal cons@suSriek (1994)
and Crick and Koch (1998)approached the problem of the location of the taludtra
consciousness by proposing that scientists search for Nigral Correlates of
ConsciousnessThese neural correlates consist of events in the brain that accoevesmy
in conscious experience.

References:
Crick, F. (1994). The Astonishing Hypothesis. New York: Scribners.

Crick, F. & Koch, C. (1998).Consciousness and Neuroscience. Cerebrat,Go#&e-107,
1998http://www.klab.caltech.edu/~koch/crick-koch-cc-97.html

Neuroanatomy
General layout of the CNS

The Central Nervous System (CNS) consists of the spinal cord, the brain artththe re

The CNS consists of two major groups of active cells, ntberons and theglia. The
neurons conduct short impulses of electricity along their membraaksd action
potentials and encode data as frequency modulated signals (ie: differenisiirgs of
stimulation are converted into different rates of firing). Thia ghodify the connections
between neurons and can respond to neuron activity by a change of \aultage their
membranes. Glia also have many other roles such as sustainimmsemd providing
electrical insulation.

Neurons have three principal parts: tedl body, the dendrites and theaxon. Impulses
flow from the cell body to the axon. The axon can be over a metgedod bundles of
axons formnerve fibres. Where an axon makes contact with the dendrites or cell body of
another neuron there is a special sort of junction callsgnapse Transmission of data
across synapses is usually mediated by chemical signals.

Areas of the brain where there are many cell bodies haegya/grey tinge and are called
grey matter. Areas that contain mainly nerve fibres are callddte matter. Masses of
grey matter outside of the surface of the cerebral cortex or the cereledlwallechuclei.

The brain is of central interest in consciousness studies beams®otisness persists even
when the spinal cord is sectioned at the neck.
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The brain can be divided into five distinct divisions w@esicles on the basis of
embryological development. These are the myelencephalon, metemrgphal
mesencephalon, diencephalon and telencephalon (See the illustration below).

Brain vesicles {general divisions)

Telencephalon {cerebral
hermispheres, striaturm etc)

Mesencephalon
(midbrain)

Myelencephalon {medulla)
Spinal cord

Metencephalon
(pons & cerebellum)

Diencephalon (Thalamus,
sub, epi, hypo - thalarmus

Physical Anatomy

Thalamus and

Cerebral :
cortex Corpus striatum
Cerebellum
Medulla Pons
oblongata

Myelencephalon: Medulla oblongata.
Metencephalon: pons and cerebellum.

Mesencephalon: midbrain (tectum containing the superior collicaldisrderior colliculus,
red nucleus, substantia nigra, cerebellar peduncles.

Diencephalon: thalamus, epithalamus, hypothalamus, subthalamus.
Telencephalon: corpus striatum, cerebral hemispheres.

These divisions tend to obscure the physical anatomy of the braih lebics like a rod of
spinal cord with a swelling at the top due to the thalamus and csinmatsim. Around the
top of the rod is a globe of deeply indented cerebral cortex atite diack there is the
puckered mass of cerebellum. The physical anatomy is shown ategréetail in the
illustration below where the thalamus and corpus striatum have p&gred out to show
more detail.
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The Brain

Cerebral
cortex

Caudate
nucleus

_IJ Zpinal cord

The brain as viewed from the underside and front, The thalamus and

Corpus Striatum (Putamen, caudate and amvygdala) have been splayed out
to show detail.

Corpus Striatum
Caudate

nucleus

Lenticular
nucleus (globus
palladus and
putarmen)

amygdala

157




The thalamus is a complex organ with numerous nuclei. These are listed below:

Type of Nucleus Name Abbrev  Function
Reticular Reticular R Arousal
Intralaminar Centromedian CM Arousal, attention, motivation, pain

Parafascicular Pf

Central lateral CL

Paracentral Pcn
Intralaminar Midline Reunions Re

Paraventricular Pv

Rhomboid
Nonspecific Pulvinar P Association

Lateral dorsal LD

Anterior AD

Anteromedial AM

Anteroventral AV

Lateral posterior LP

Medial Dorsal MD
Specific Thalamic Nuclei Lateral geniculate LGN Vision
(Sensory Relays) Medial geniculate MGN Auditory

Ventral posterior VP General sensation
Specific Thalamic Nuclei Ventral anterior VA Motor
(motor) Ventral lateral VL Motor

The location of these nuclei is shown in the illustration below:
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Thalamus Dorsal Yiew (top view).

Anterior
Massa intermedia
Front {anly in 70% of

Ventral anteriar

brains}
Left side Lateral dorsal Right side
ventral lateral
Ventral posterior ¥
Lateral posterior
Fulvinar
Medial dorsal
Thalamic reticular nucleus
(wraps ruch of thalamus)
Mid-section Rear view
Lateral
Lateral darsal Anterior posterior
Yentral lateral
Pulvinar
Medial dorsal
Centrormedian
VYentral posterior .
P Parafascicular
Lateral
Central lateral geniculate .
MEd.'all " Yentral
genicuiate posterior
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The cerebral hemispheres consist of a thin layer of nervebadies on the surface (the
cerebral cortex) with a mass of white, interconnectingefilselow (the cerebral medulla).
Each hemisphere is divided into four princifgbesas shown in the illustration below:

Lobes of the brain

Central sulcus

Frontal lobe

Parietal lobe

A, Occipital lobe

Sylvian fissure

Temporal lobe
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The cortex is a set of interconnected processors. The genarat taythe cortex with the
location of the processors is shown in the illustration below:

Cortex: Functional anatomy

=0

Matar Sensari-matar

Pre-rnotar o
__ Dorsal stream - position
of visual stirmuli

Broca's
area -
language

L2 Large object recognition

Primary Wernicke's W1: Primary wisual cortex, preliminary delineation etc.
auditory area - W34 Mation processing
cortex language MT/AS: Motion detection
wg: Colour vision
Ventral Ceccipital lobe zones after Logothetis, M., November 1999,
stream Yision: & window on consciousness. Scientific American

{meaning of
wisual stimuli)

ventral {underside) view

Right Left

Place
Place

Face
Face

Cccipital lobe
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The pathways in the brain tend to preserve tdpography of the sense organs so that
particular groups of cells on the retina, cochlear or body hawwesponding groups of cells

in the thalamus or cortex. The retina is said to have a topological mapping ontdahmitha

so that the projection of the optic nerve is said teetiaotopic.

Nerve fibres that go to a part of the brain are calliéerents and fibres that come from a
part of the brain are calledferents

The cortex and thalamus/striatum are intimately linked byiongl of connecting fibres and
there is also a direct connection from the motor cortex to the spinal cord.

Sensory pathways

Information from the sense organs travels along the appropriatergemsrve (optic,
auditory, spinal etc.) and once in the brain is divided into three pahpaths that connect
either with the thalamus, the cerebellum or the reticular formation.

There are thalamic nuclei for each broad type of sensation asd tiee reciprocal

connections with specific areas of cortex that deal with the apatepnode of sensation.
The large mass of nerve fibres that mediate the connectiondretive thalamus and cortex
are known as the thalamo-cortical and cortico-thalamic tradtereTtend to be more
sensory nerve fibres returning from the cortex to the thalamais tonnect from the

thalamus to the cortex so it is difficult to determine whetherdortex is the destination of
sensory data or a region that supplies extra processing power to thalamic nuclei

The cerebellum mediates reflex control of complex movements aeives input from
most of the sense organs.

The reticular formation is a group of loosely distributed neuronkeanmrtedulla, pons and
mesencephalon. It receives a large amount of autonomic input anch@gsdrom all the
sense organs. The intralaminar nuclei of the thalamus ar@rih@pal destination of
reticular output to higher centres. In the most primitive vertebrthe reticular formation
performs most of the higher control functions of the animal. Theutatidormation is
implicated in the maintenance of sleep-wake cycles and adtittaehigher centres. This
activity has attracted the labascending reticular activating system(ARAS) to describe
how the activity of higher centres is controlled by reticignut. This title is unfortunate
from the point of view of consciousness studies because it implies thatozenegperience
is a result of activating the cortex when it could be due tortgron or off particular
systems all the way from the reticular formation to the goiestruction of the reticular
formation leads to coma.

Motor and output pathways
Motor control of the body below the skull is accomplished by three principle routes.

The motor cortex of the frontal lobes and related cortex in thetgllobes can control
movement directly via nerves known as the cortico-spinal tedst (called the pyramidal
tract). The activity of the motor cortex is modified and contidblly a loop that passes
through the corpus striatum, the substantia nigra and the subthalahegsnaied returns to
the cortex. These controlling nuclei are, along with the amyg#alayn as thebasal
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ganglia.

The cerebellum and the corpus striatum provide complex reflex contitod body through
nerves that travel through the red nucleus and form the rubro-spinal tract.

The vestibular nucleus, which processes signals related to baadgaosture, has direct
connections with the periphery via the vestibulo-spinal tract.

Apart from the routes for controlling motor activity there amoadther outputs from the
brain, for instance the autonomic nervous system is intimately linkddthe reticular
formation which has areas that control blood pressure, respiratory rhythm etc.
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The neurophysiology of sensation and perception
Vision
The human eye

The eye is a remarkable optical instrument that is often poorlgrstobd by students of
consciousness. The most popular misconception is that there is a Viatirs the eye

through which all the light rays pass! The purpose of this ariglto describe our
knowledge of the optics of the eye so that such misconceptions can be avoided.

The Eye

Rectus tendaon

Agqueous

hurnour Blind spot

T

Qptic nerve

Lens

Vitreous
hurnour

an inverted image is formed on the retina at the
back of the eve

The eye consists of several surfaces at which refractionawcornea, cornea-aqueous
humour, aqueous humour-lens, lens-vitreous humour. The crude image foripatgjita
of the eye can be represented quite accurately byetheced eyanodel which involves a
single optical surface (air-cornea). Optometrists use mocarae models such as the
Gullstrand Schematic Eye, the Le Grand Theoretical and the LeGrandfi&dgle.

The lens system at the front of the eye forms an inverted image on the retina.

The eye is about 23 mm deep from the front of the cornea to theobdlo& retina. The
refractive index of the components of the lens system varies from about 1.33 to 1.39.

Light from every point of a field of view falls all over therface of the eye. There is no
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‘point eye' and there is no ordered image between objects in thewiktthe retina except
on the retina. The image on the eye has the form of an inverted may@3D objects to a

2D surface. This is also the form of conscious experience so Hygesmon the retinas are
the closest physical analogues of phenomenal, visual, conscious Bzpésee Perspective
below).

Perspective

Perspective describes how light from three dimensional objeatsapped onto a two

Perspective: mapping 3D shapes onto a 2D surface.

Perspective occurs when rays of light that are converging to a
point or projected from a point are intercepted by a surface,

Lenses map incident light in a way that simulates convergence
to a point at the centre of the lens.

although light falls all over the lens and is diverted to a unique
spot on the screen, the MET effect at a distance is as if the light

goes through a point at the centre of the lens.

| =

This causes fariliar
effects such as
Schematic eve: the retina acts parallel lines meeting
as a screen behind a lens at infinity

dimensional surface as a result of the action of lenses of the type found in the eye.
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Perspective is used by artists to create the impression of viewing &8& 3o do this they
create a 2D image that is similar to the image on the ritatavould be created by the 3D

scene.

Artistic perspective: mapping 2D to 2D so it appears 3D

retina

& 20 image forms a scaled replica on the retina,

%o the problerm confronting the artist is how to paint a
20 image so that it looks like the image on the back of
the eyve formed by 3D structures,

harizan

. i<hi int
line 1 F?ﬂﬂls Ing poin 5“

= =]

The solution is to make use of the way that when 3D is transformed to 2D
parallel lines appear to meet at infinity, Each independent direction in space is
given a "vanishing point" where parallel lines meet., 4 total of six vanishing
points are possible ("six point perspective”), Artists frequently use two point ar
three point perspective (an example of three paoint is shown above],

Naive Realists and many Direct Realists believe that @& spective view is the way
things are actually arranged in the world. Of course, thingseiwbrld differ from images
because they are arranged in three dimensions.

Colour

The colour of an object can be represented bgpectral power distribution which is a
plot of the power available at each wavelength. The unit of lighepdsvthe watt but the
unit that is used to measure subjective illumination isdéwedela One candela is the
illumination due to light of a wavelength of 555 nanometres and antadiansity of 1/683
watts per steradian in the direction being measured. A sterad@asolid angle at the centre
of sphere of one metre radius that is subtended by one squareom#tee surface. The
curious number 1/683 occurs because the unit was originally basedbarhgted from a
square centimetre of molten platinum. The wavelength of 555 nm isrchesause this is
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the wavelength of peak sensitivity for light adapted (photopic) visian a large group of
subjects. Light adapted vision is largely due to photosensitive icelise retina called
cones The candela is fixed as a standard S| Unit for light ataaelength of 555
nanometres. Thiemen is a subjective measure of the flux of light energy passing thraugh
solid angle (a steradian). 683 lumens of light at 555 nm are equivalentvatt passing
through the solid angle. At a wavelength of about 520 nm only 500 lumens of lurfliinous
occur per watt because the visual system is less sensitilies atavelength. The curve of
sensitivity of the visual system to light is known asVhiambda Curve. At a wavelength

of about 510 nm the same radiant intensity is seen as being haiflaisas at a wavelength
of 555 nm.

The ¥-lambda curve

0.5

400 S0n &00 700
555
wavelength (nm)

The W-lambda curve is the curve of relative sensitivity of the visual
systemn at different wavelengths, It is obtained from subjective
comparisons of the brightness of a source at a test wavelength with the
brightness of a source of the same power at the wavelenagth of peak
sensitivity, The curve shown above is for photopic vision, another curve
applies for scotopic vision,

Spectral luminous efficacy

Peal sensitivity

(night) W

Scotopic vision (dark adapted)

1700
1500
Paoint of pealk
sensitivity (daytirme)
1000
Lurmens per
watt
6a3
S0n

Photopic vision (light
adapted)

400 S00 &00 F0oo
507 555
Wawelength (nm)




Dark adapted (scotopic) vision has a peak sensitivity at a waytkledh 507 nm and is
largely due to photosensitive cells callextls in the retina. Spectral Luminous Efficacy
Curves are also used to express how the sensitivity to light varies withewgtiel

Phenomenal colours are due to mixturesspéctral colours of varying intensities. A
spectral colour corresponds to a wavelength of light found on the electromagnetic
spectrum of visible light. Colours have three attributegghtness, saturation and hue.

The brightness of a colour depends on the illuminance and the reflecithe surface.
The saturation depends on the amount of white present, for instanteeantlired make
pink. The hue is similar to spectral colour but can consist of soméicanons - for
instance magenta is a hue but combines two spectral colours: rdduandt should be
noted that experiences that contain colour are dependent on the psopetie visual
system as much as on the wavelengths of light being reflected.

Any set of three colours that can be added together to give af@tknown aprimary
colours. There are a large number of colours that can be combined to ma&eawtalmost
any other colour. This means that a set of surfaces tregt@dlar white could reflect a wide
range of different wavelengths of light.

There are numerous systems for predicting how colours will combine to makeathes;
the CIE Chromaticity Diagram, the Munsell Colour System and #ite&d Colour System
have all been used. The 1931 CIE Chromaticity Diagram is shown below:

SeeChromaticity diagranin Wikipedia for more information.

_ 580

(620
700

-
08 X
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The retina

The retina contains photoreceptive cells called rods and cones anal $gvwes of neurons.
The rods are generally sensitive to light and there are ttanéeties of cones sensitive to
long, medium and short wavelengths of light (L, M and S type cones). Sdhme gdnglion
cells in the retina (about 2%) are also slightly light seresiaind provide input for the
control of circadian rhythms. A schematic diagram of the retina is shown below.

The Retina

R Rod IDB Inwvaginating diffuse bipolar cell
C Cone o) Aracrine cell

H Horizontal cell FBE  Rod bipolar cell

IMB Inwvaginating midget bipolar cell MG  Midget ganglion cell

FMBE  Flat midget bipalar cell = Parasol cell

light

Merve fibre layer

Inner plexiform
layer
—

Inner nuclear
laver @

layer

Rods and cones

Back of eve

The photoreceptors hyperpolarise (their membrane potential becooresnegative) in
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response to illumination. Bipolar cells make direct contact with ghotoreceptors and
come in two typespn andoff. The on-bipolar cells are also knowniagaginatingbipolars
and the off-bipolars aglat bipolars On-bipolars depolarise when light falls on the
photoreceptors and off-bipolars hyperpolarise. Action potentials do notiocthe bipolar

or photoreceptor cells.

The retinal neurons perform considerable preprocessing before sa@prmfbrmation to
the brain. The network of horizontal and ganglion neurons act to produoetput of
action potentials that is sensitive to boundaries between areas of difflermgation (edge
detection) and to motion.

Kuffler in 1953 discovered that many retinal ganglion cellsrasponsive to differences in
illumination on the retina. Thisentre-surround processing is shown in the illustration
below.

Centre-Surround Ganglion Cells

Off-centre and on-centre ganglion cells fire in response to
illumination events on a circular area of retina.

'y

! ‘ HHHHH | ‘ ‘ tirne
| ———
period of
illurnination

on-centre cells fire must rapidly when the centre of the circular area
iz illuminated and the periphery is dark,

@ L

on-centre cells are suppressed if the periphery is illuminated and the
centre is dark., After intense suppression the firing rate rebounds.

@ Ll

Off-centre cells fire most when the periphery is illuminated and the
centre is darl,

on-centre firing pattern
T T T T T T

On-centre cells decrease firing rate if the periphery is illuminated.
Off-centre cells increase firing when the periphery is illuminated,
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The centre-surround effect is duelateral inhibition by horizontally arranged cells in the
retina.

The structure of the response fields of ganglion cells is impontaeveryday processing
and increases the definition of boundaries in the visual field. Sonseiinggves rise to
effects that are not directly related to the physical comtérthe visual field. The most
famous of these effects is the Hermann lllusion. The HermannlliBstbn is a set of black

squares separated by white lines. Where the white linesitieggsears as if there are grey
dots.

The Hermann Grid

The grey dots are due to the relative suppression of on-centre ganglionhezkstine white
lines cross. This is explained in the illustration below.

Centre-Surround and "illusions"

Smaller area of
inhibition of the
on-centre cell

Foveal fields are
srnaller so dark
patches do not
appear If cross
in centre of
Visian
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Notice how the grey dots disappear when the crossed white lined #re centre of the
visual field. This is due to way that ganglion cell fields are much smaller fio\ka.

There are many other retinal illusions. White's illusion isigaarly strong and also due to
centre-surround activity.

White's illusion

The grey lines really are the same shade of grey in thdratim. Mach's lllusion is
another example of a centre-surround effect. Centre-surround eféettslso occur with
colour fields, red/green and yellow/blue contrasts having a sinaffact to light/dark
contrasts.

Lateral inhibition and the resultant centre-surround effect incseasenumber of cells that
respond to boundaries and edges in the visual field. If it did not oceusiina! boundaries
might be missed entirely if these fell on areas of the retina outside of tlze Ttheresult of

this effect is everywhere in our normal visual phenomenal exmeriso not only is visual
experience a mapping of 3D on to a 2D surface, it also contaidsghend brightening at
edges that will not be found by photometers that measure objective light intensities.

Photoreceptors become less responsive after continuous exposure todhrighhis gives
rise toafterimages Afterimages are usually of the opponent colour (white lightsgiave
dark afterimage, yellow light gives a blue afterimage, redsgawegreen afterimage etc).
Afterimages when the eyes are open are generally due t& aflagsponse to a particular
frequency of light within the white light that bathes the retina.

It is clear that visual phenomenal experience is related diggetly to the layout and type
of activity in the retinal cells than to things in the visual field beyond the eye.
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Visual pathways

Yisual pathway to the brain {(from underneath)

Right Fight
field field

Right

hemisphere hemisphere

Qptic chiasma

Lateral geniculate
nucleus

VYisual cortex {area V1)
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The lateral geniculate nucleus

Retinal ganglion cells project to the Lateral Geniculatel®ughich are small bumps on
the back of the thalamus. (Only 10-15% of the input to the LGN coroes the retina,

most (c.80%) comes from the visual cortex). The neurons in the L@&Nam@anged

retinotopically so preserve the layout of events on the surface of the retina.

The LGN are arranged in 6 layers. The top two are known as Mafgnacéhyers (about
100,000 neurons with large cell bodies) and the bottom four are called &lhhandayers
(about 1,000,000 neurons with small cell bodies). Between the main layerthea
Koniocellular layers that consist of large numbers of tiny neurons.

The left Lateral Geniculate Nucleus receives input from itjiet rvisual field and the right

LGN receives input from the left visual field. Each nucleus xeseinput from both eyes
but this input is segregated so that input from the eye on thessdengoes to layers 1, 3, 5
and from the other side to layers 2,4, 6.

The magnocellular layers contain neurons that have a largeiveckeld, are sensitive to
contrast, a transient reponse and are not colour sensitive. The flataptayers contains
neurons that have small receptive fields, are colour sensitive, have a ptbfesgonse and
are less sensitive to contrast.

The LGN pathway from the retina is largely connected to theespet of the visual cortex
(cortical area V1) via a set of fibres called the optic atoln. There are reciprocal
connections between the Thalamic Reticular Nucleus and the LB&.LGN are also
interconnected with the Superior Colliculus and brainstem.

The LGN may be involved in controlling which areas of the viswetl fare subjected to
attention (O'Connor et al 2002).

The visual cortex

The input from the LGN goes mainly to area V1 of the cortex. Bhiex is arranged in six
layers and divided up intoolumns Each column in the visual cortex corresponds to a
particular area of the retina in one eye. The columns are adaig rows called
hypercolumns Each column within a hypercolumn responds to a different orientatiemm of
optical stimulus at a given location (so responds to edges/boundeatiesd oriented in the
visual field). Hypercolumns from each eye are arranged ategnand form a small block
of cortex called inwheel. At the centre of each pinwheel are colour sensitive cells that
are usually not orientation sensitive. These coincide with the "bkblas"are seen when
visual cortex is viewed using cytochrome oxidase dependent staigsmiportant to note
that the "hypercolumns"” merge into one another and respond to linei ghatutover an
area of retina so they may be physiological rather than anatomidedsenti

The blind spot in each eye is represented by an area of visuak ¢bat only receives
monocular input from the other eye (Tong & Engel 2001). The effedteoblind spot is
illustrated below:
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"Filling in" of the blind spot

_|_

Concentrate on the cross with the left eve whilst the right eve is closed, at some distances
and tilts of the head the black circle disappears (similarly focussing on the black circle with
the right eve can make the cross disappear),

when both eves are used the cortical area representing the blind spot for the eve with the
rnissing data is filled in with data frorm the ather eve, When one eve is used the phenarmenal
experience contains the colour of the background.

Normally it seems that the blindspot is ‘filled in" with backgrd when one eye is used.
However, Lou & Chen (2003) demonstrated that subjects could respond tcauipéex
figures in the blind spot, although how far they were investigatingd&ight' rather than
visual experience in the blind spot is difficult to determine.

Different layers in the visual cortex have outputs that go torditelocations. Layer 6
sends nerve fibres to the Lateral Geniculate Nuclei and thalaleyes 5 to superior
colliculus and pons, layer 2 & 3 to other cortical areas.

There are two important outputs to other cortical areasyaghtral stream and thedorsal
stream. The ventral stream processes colour, form and objects. It pgoteehe inferior
(lower) temporal cortex. The dorsal stream processes motiontioposind spatial
relationships. It proceeds towards the parietal cortex. Lesionkei ventral stream can
result in patients knowing where an object is located but being utaldaumerate its
properties, on the other hand, lesions to the dorsal stream canmgmtients being able to
label an object but unable to tell exactly where it is located.

There is also a large output from the visual cortex back td#lamus, this output contains
more fibres than the thalamo-cortical input.

Depth perception

The world is three dimensional but the image on the back of the retib@s dimensional.
How does the brain give the subject a perception of depth?

Depth perception relies aueswhich are data about the displacement of things relative to
the body. These cues consist of:

the convergence of the eyes
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the accommodation of the lens

binocular disparity -the difference between the images on theasetithis was first
suggested by Wheatstone.

motion parallax - distant objects move slower when the observer mévassuggested by
Helmholtz.

optical flow - the rate of expansion/contraction of a scene with memetowards or away
from it (Lee & Aronson 1974).

binocular occlusion - parts of a scene are invisible to each eye.
body motion provides cues about near objects.

vanishing points - the convergence of parallel lines.

numerous other cues such as size constancy, texture etc.

Binocular disparity has been most extensively studied as a soludepth cues. When the
eyes converge to focus on an object in from of them there is wieydisparity in the
images of that object on the two retinas. The angle at thetdbjated between the lines
that project back to the pupils is known as\kegenceat the object. The sphere where all
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objects have the same vergence Is known asdrapter.

When the disparity between the retinas is small a singleenoagurs in phenomenal
experience which is accompanied by a sensation of objects with. ddps is known as
stereopsis If the disparity between the retinas is large double vision en#huis is known

asdiplopia. The curious feature of stereopsis is that we can see no mibre abject than

is visible on the retinas and certainly cannot see behind the oldgeo®sis is more like a
stretching of 2D space than actual 3D.
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In the review by Cutting and Vishton (1995) the contributions of each aypaue is
discussed. Cutting and Vishton also present evidence that therevaral zenes of depth
perception that are informed by different sets of cues. Thegeeeonal spacgwhich is
the zone of things within arms reaelttion space which is the zone in which we interact
and where our motions have a large impact on the perceived layowistndpacewhich

is the zone beyond about 30m that is informed by long range cues.

The interesting feature of perceptual space is that it iseen. The sides of a solid object
appear as intrusions or lateral extensions in 2D space, when weaoleye that has access
to the side of the object and then open it again the side grows out isi@e2B. The lack of
'seeing’ depth is also evident when we close one eye when looking at-anoiting seems
to change even though stereopsis has gone. This leaves the pajblemat it is that
constitutes the ‘feeling’ of depth. We have feelings that we can fall inte gpawve into it
or around in it. Depth seems to be defined by premotor modelling angothetial for
occupancy by our bodies and limbs. As such it involves qualia thatfeeeedi from those
of vision and more akin to those that accompany movement, as an exawyqlesdgach out
to touch something, move the hand back, then consider the distance to ttteitoigje
evident that a feeling of the movement is still present. Is daptjuale of movement
modelled during the extended present of perception?
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The Cortex and Thalamus

The cortex and consciousness

The cerebral cortex consists of a set of specialised draaprocess different aspects of
sensation and motor control. There are about ten times as manyiberseyoing from the
cortex to the thalamus as there are from the thalamus to the cortex (Destexhe 2000)

The sensory processors of the diencephalon and telencephalon showing the two
synergistic processor networks.
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Histologically the cerebral cortex is a layer of greysurons overlying a huge mass of
white nerve fibres, the cerebral medulla. The cortex consisi ohain layers. The upper
layers receive input from the relays in the thalamus sucheasteral geniculate, from the
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thalamus in general and from other areas of cortex plus adewalised inputs from other
locations. The lower layers give rise to output fibres that largahnect with the thalamus
and other areas of cortex although particular specialised payseis the cortex may also
have direct connections elsewhere such as to motor nuclei.
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The cerebral cortex has many functions and is divided up into numespasate
processors. The most important function of the cortex from the pointiesd of
consciousness studies is that it creates models. These malet®sireasily experienced
when there is a lack of sensory input such as in dreaming, dayidggdneid dreaming or
experiencing imaginary speech (thinking). In ordinary wakingthe modelling processes
create a model of the world around us and within us based on sensadi@ssaciated
data. This model consists of overlapping sounds, images, smells etc. amanbiaation of
perceptual fields from all the senses.

There is considerable evidence that the parts of the brain thhtwitbaimagining
(modelling) things are also the parts that deal with perceptiom@delling the world). The
overlap between imagination and normal perception is not complete becasise
Tong(2003), in a review of visual consciousness, put it: "Internallyrgtate experiences
share some, but not all, of the phenomenal properties of actual pamtephere is also
considerable overlap between the areas used for imaginarghsfteeught) and actual
speech, areas dealing with the control of sensation and of the tetgueeing used in
actual speech but not in imagined speech (Fu et al 2002). Kreirmh(2600) investigated
the activity of single neurons in humans and also found that the lotantyaevoked by
visual imagination overlapped that which occurs upon direct stimulation by thersage i
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Our conscious experience consists of the output of the cortical ingdptbcesses. The
cerebral cortex itself appears to be non-conscious. The evidendbe non-conscious
nature of the cerebral cortex is reinforced by lesion studi¢stioav that up to 60% of the
cerebral cortex can be removed without abolishing consciousness.athesphere can be
removed or much of the front or back of the cerebral cortex can lodf ¢iet consciousness
persists. The cerebral cortex is often assumed to be the $eatrisciousness because this
collection of organs is relatively large in humans but the tridinseo be that the cortex is
a collection of processors that provide an input to experience. Thaitso a substantial
amount of neurophysiological evidence that the cortex is non-conscious.

Libet et al (1967) found that there could be cerebral corticalitgcin response to weak

stimulation of the skin without any conscious awareness of the stimulus. Thipregides

a neurophysiological basis for subliminal (non-conscious) perceptidraido shows that

large areas of the cerebral cortex can be active without icoss@xperience. The

insensitivity of experience to cortical activity has beenhiertconfirmed by Libet et al

(1979). They electrically stimulated the cerebral cortex of consgatients and discovered
that the stimulus must be continued for about 0.5 seconds for subjegisrioareonscious

experience of the stimulation. What is the cortex doing in the @dhds between the start
of stimulation and the report of awareness of the stimulatiors?pitobably synchronising

its various processors and creating a waking dream, a strusttrefl events that accounts
for the activity.

The 'Attentional Blink' (Raymond et al 1992) is also consistent wie concept of the
cerebral cortex being a device that creates models. In'Atientional Blink' the
identification of an object impairs the identification of a seconeaibjhat is presented
within 0.5 seconds of the first. Raymond et al used a streameEléitl letters per second)
and the identification of a first letter impaired the identificatiom stibsequent ‘probe’ letter
in the stream. If the probe letter followed the first let&hin about 180 msecs it could
easily be identified, suggesting that chunks of about 180 msectaddtdsam are modelled
together. Christmann & Leuthold (2004) have theorised that the 'AttenBtinkl involves
perceptual and central components of visual processing. This is fgrtthe fMRI
studies of Marois et al (2004) who presented subjects with faces edoantscenes of
places. The scenes of places often went undetected by subjeitteybattivated regions of
the medial temporal cortex involved in high-level scene repressmgat the
parahippocampal place area (PPA). When the scenes of places wereddayethe subjects
there was activity in the frontal cortex and the PPA activitgs increased. These
experiments are consistent with the idea of a cerebralxcibrdie is a multiprocessor system
that creates consistent models of the environment for presentasBom#other part of the
brain.

Bregman's (1990) auditory continuity illusion is another example ofdemsory events are
modelled. If a pure tone is followed by broadband noise and the noiseddllmywthe same
pure tone it seems as if the tone occurs throughout the periodset hoihe noise is not
followed by the pure tone there is no sound of the tone during the periooisef This
effect is similar to the results found by Libet because kaydef several hundred
milliseconds between sensory stimulation and conscious experience is tteadeaunt for
the apparent rewriting of history after the second tone appears.

The 0.5 second delay required for the cortex to model an event hasatropk for the role

180



of conscious experience in the control of our lives. If experienaways 0.5 seconds
behind the true present instant then how can we be said to conttuhgfyThe brain must
be acting automatically whilst performing most tasks. The 0.6nskedelay also seems to
contradict our everyday experience. We certainly feel likeaveeaware of things in less
than 0.5 seconds, for example, the direct stimulation of sense organs seebe
experienced much more rapidly than the delayed experience afat@timulation. In fact
subjects report that they are conscious of stimuli, such as lmiohgetd or seeing flashing
lights, within 0.1 to 0.2 seconds of the event. So how can subjects repots$ &ithin 0.2
seconds even though it seems to take 0.5 seconds for the corteetatgectivity that can
be experienced? The simplest explanation is that the reactiors Gatimmatically within
0.2 seconds and then the conscious experience of this reaction occurs 0.3|aémoridss
gives a total 0.5 seconds delay before conscious experience whilst allowireatisins.

Libet et al extended their experiments by stimulating ayralucleus” in the thalamus that
intercepts signals from the senses before they reach théosemsory cortex. It was found
that when this nucleus was stimulated for 0.5 seconds the subjectsddpat the stimulus
occurred 0.2 seconds after it had begun. When the nucleus was stinfddésd than 0.5
seconds the subjects did not report any sensation. This supports teptcdre 0.5 second
delay whilst the cortex puts a stimulus in context before it is experienced.

These experiments show that our experience is an output of tprocassing rather than
the processing itself. If our conscious experience is non-cotien this raises the
possibility that the non-conscious cerebral cortex can perforimnactvithout conscious
control. Of course, the cortex does this all the time when wendtdging in skilled or

routine behaviour. The ability of the non-conscious cortex is quiterkaima; for instance
car drivers sometimes discover that they have driven for davdies without conscious
experience of driving, even at the level of having no recollection of the route.

Although it might be accepted that much of our everyday behaviowtasnatic is there

any behaviour that is definitely initiated by conscious experienfeis is probably a
pointless question because consciousness is about observation, not actieey,hbegpite

this there have been several experiments that have attempmtetetmine the relationship
between consciousness and action.

In 1964 Kornhuber and Deecke performed a series of experiments #asumad the
electrical activity from the scalp (EEG) during voluntaryi@ts. They averaged many
EEG's from subjects who were about to move a finger and discoveaedhére is an
increase in scalp potential before the movement takes placendrbase in potential can
start as long as 2 seconds or so before the movement and is knotw '@satiness
potential” (Bereitschaftspotential). The readiness potentiatrésge because it seems to
contradict our conscious experience; we do not decide to move a hand andaihe
seconds before the hand moves. It seems that the non-conscious lyréie taleing things
into its own hands.

Libet et al (1983) extended the readiness potential experimentskigg subjects to
observe a Wundt clock whilst flexing a finger. The Wundt clock had adplght that
moved around a circle every 2.56 seconds and allowed the subjects to iofutags that
were related to their mental experiences. When the subjecatsl flefinger it was found that
the readiness potential occurred about 0.5 seconds before the finger mavkd aubjects
reported they were going to move the finger about 0.2 seconds bdefomeotrement. This
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suggested that a subject's cerebral cortex was preparitfttefmovement about 0.3 seconds
before the subject was conscious of this. Libet's experiments Iheee reproduced
elsewhere (see Keller & Heckhausen 1990). (It is important to thatethe subjects in
Libet's experiment were asked to wait until they felt the wogeove the finger.) These
results are consistent with the idea of the cortex as a muaglelistem that constructs a
consistent model of events to pass on to whatever mediates conscious experience.

Perception, Imagination, Memory and Dreams

Functional Magnetic Resonance Imaging (fMRI) has shown thalasianieas of brain are
used during perception involving the senses as during imagination 2008g Kosslyn and
Thompson 2003). The phenomenal substrate of the mental images that dmathrnmodes

of brain activity has not yet been found.

Ganis et al (2004) used fairly complex perceptual and imaginatsis that activated large
areas of the brain, they found an overlap between the brain areas activategekoépgon
and imagery. The principle areas that were different in tleetdgks were found in the
primary sensory areas of the visual cortex. Other areas widhal cortex and activity in
the rest of the brain showed a remarkable degree of overlap. Floesastiggested that the
differences in the activity of primary visual cortex maywéadeen due to differences
between the perceptual and imaginary stimuli such as speed ofetmsEhe hippocampus
was not activated.

It is intriguing that, contrary to object imagery, spatiabgary such as predicting when a
cross on a screen would fall on an imaginary letter actuaiynsdo inhibit activity in
sensory visual cortex (Aleman et al). Both fMRI and blocking wri#éimscranial magnetic
stimulation (TMS) showed that the posterior parietal cortex waslved in the spatial
imagery.

Imagery involving places and faces activates the place andafaes that are activated
during perception (Ishai et al 2000).

The recall and recognition of things also seems to involve venjasibrain areas to those
used during perception. Wheeler and Buckner (2003) showed that areas dnuolve
perception were also involved in the recall of the perceptual stimuli.

Recall causes activation of areas used in perception but alse seese areas that may be
particularly related to the process of recall iself, such as the leftgdanoetex (Konishi et al
2000) (Brodmann's area 40/39). Frontal and parietal regions are involthedriecognition
of whether stimuli have been experienced before.

Image generation during sleep seems to differ from that dimagination and recall. In
particular it seems to involve a few well defined areas degand considerable activation
of the posterior thalamus.

Sleep studies have shown that people dream throughout sleep. Howeves dreanore
frequent during the REM (rapid eye movement) periods of sleepthieaNREM (non-

REM) periods. Dreams are reported after 70-95% of awakenirig&hh sleep and 5-10%
of awakenings in NREM sleep. REM dreams are more visual than NdREdins which are
more 'thoughtlike' (Solms 2000). Thoughtlike events (mentation) aretedpaiter 43% of
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awakenings from NREM sleep.

Solms (1997) found that patients who had lesions in the parietal-tempapdadganction
reported a cessation of visual images in dreams. Solms also foumatieats with lesions
in the white matter inferior to the frontal horns of the latggadtricles, in the ventromesial
quadrant of the frontal lobes, also reported loss of dreaming. Lodeeaming is also
reported by leucotomised patients with frontal ventromesial danixgeasio et. al. (1985)
and Solms (1997) also reported that some patients with damage reeth@ prefrontal
cortex, the anterior cingulate cortex, and the basal forebraameeconfused about what
was real life and what was dreaming (waking dreams occurred).

Studies using fMRI show that the sensory occipital lobe (BA 18) @osterior thalamus,
especially the lateral geniculate nuclei, are activated iM REeep, weaker activations of
the posterior cingulate, putamen and midbrain were also found (Wehré 2005,
Loveblad et al 1999). These findings are consistent with activatitimegbonto-geniculo-
occipital system (PGO) during REM.

So dreams may be more like primary activations of sensoryxdtide imagining or recall.
This suggests that dreams have a thalamic origin or are nthm@geonnections from the
cortex through the thalamus to the visual cortex.

Hallucinations seem to differ from dreams. In Charles Bonnetti®yne patients can have
clear hallucinations. These, like imaginations, seem to involve aréias wkual cortex that
deal with processed data, for instance hallucinations of facesitacthe "face area" rather
than visual cortical area V1 (ffytche et al 1998).

More about Models

Our dreams are clearly models that form a 'dreamworld’neuidiea that perception might
be like a dream that is updated by sensation is not so obvious. Expesaams to be an
active model of the world (virtual reality) based on sense d#herthan a simple mapping
of retinal and other sensory data. This is demonstrated by Visisadns such as the Ames
Room, Spoke lllusion and Muller Lyer illusions shown below:

Dj - \ -
& | ; fuller Lyer: The two horizontal
)EL__ lines are the same length

The little bow and the man are
the same size on the page The citcle is symmetrical

Notice how the circle is distorted without any distortion in theKes', it is as if the circle
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has been treated as a separate object by the processelrairttibat rearranged it. In all of
these illusions the brain has rearranged large areas of tla fiedd and has managed the
input as a collection of '‘objects' that are manipulated separ&tedyy movement seems to
occur in some figures showing that the brain models the position of things:

Cafe Wall Illusion

Ouchi's pattern
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Stare at the central disk - does it move?

The creation of a model is also demonstrated by the illusion of movement exge nemen

we watch the cinema or television. This is due to the comialelling that is known as
'short-range apparent motion' rather than flicker fusion or persestef vision. It is
intriguing that, although it has been known for decades that the jdiogegher of static
images in our minds is due to modelling activity in the brain tlyghrthat it is due to
persistence of vision or flicker fusion is universal. As Anderson and Anderson (1993) noted:
Indeed, in the past decade, psychoanalytic-Mafikistscholars

have retained the model implied by persistencgsidn: theirs

is a passive viewer, a spectator who is "positigheadwittingly
"sutured"” into the text, and victimized by excetsology.
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Our experience of the cinema is like a dream updated by sensaf@n than sensation
updated by interpretation. In fact the most compelling evidencédombdelling power of
the brain is the existence of dreams; our dreams are often nobaedsids that do not exist
and involve little or no sensory input yet can involve effects as polesfany television
drama.

Short range apparent motion occurs when the interval between priesentdtan object is
brief (c. 50-100 msecs). Motion modelling in response to longer ingelw&nown as long
range apparent motion. There is evidence that the modelling inrahge apparent motion
is enhanced if the moving patterns are similar to moving humamsf¢such as patterns of
dots outlining a person)(Thornton et al 1998). The accuracy of preditiivgment can
actually improve if the interval between presentations is isegtavhen human forms are
used.

Motion modelling can also be seen in visual illusions such ag/dterfall lllusion(motion
aftereffect). The waterfall illusion is commonly seen aftiewing a sequence of scrolling
credits on the television; when the credits stop rolling it appesarsthey briefly move in
the opposite direction. Tootel et al (1995) have used fMRI to showhisaistcorrelated
with activity in the motion modelling area of visual cortex éMT/V5). The waterfall
illusion is also associated with an intriguing aftereffect kn@sistorage of the motion
aftereffect. Normal motion aftereffects last for up to about ten secondsthéestimulus,
however, if the subjects close their eyes for the normal duratidheogftereffect then
reopen them they see the illusion for almost the normal duration. Celhah{1999) used
fMRI to show that activity in area MT/V5 was low during theipe when the eyes were
closed then increased dramatically when the eyes were opdrieds Btrongly suggestive
of a modelling mechanism outside MT/V5 that has adapted to motionhandntodels
stationary data with movement in the wrong direction.

Visual area MT/V5 is also involved in the separation of moving vistehes intsgpritesor
objects that move together as a whole within a scene (Muckli et al 2002).

The way that mental models may be the basis of ordinary regsevas outlined by
Johnson-Laird (1980), based on earlier work by Kenneth Craik.

Studies of 'change blindness' and ‘inattentional blindness’, wherectsulfgil to spot
outrageous changes in their environment, also demonstrate that wiermoga model and
suggest that the brain must analyse an object to incorporateyitridithe model (See for
instance Rensink (2000), Simons & Rensink (2005)).

Blindsight

Blindsight studies illuminate the relationship between the cdretwetex and our
experience. When the visual cortex is removed subjects becomé #dtadlyg blind. If the
visual cortex on one side is removed subjects become relativelyiblihé contra-lateral
hemifield. One of the most revealing studies of blindsight is Ma&rcl998 paper: "
Blindsight and shape perception: deficit of visual consciousness or visual function?".

It is useful when considering blindsight to contemplate for aentié appearance of the
world with both eyes closed and then with one eye closed. When bothreydeseed our
experience is of a darkish space radiating out from our headspmétkeye closed we tend
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to ignore the darkish areas that cannot be seen even though tretyl gmesent. Marcel

notes that patients who have a right blind field still have an undgrlysual field on the

right side and that this can even contain conscious visual experigrisesounds a bit like
the darkish space that we all experience if deprived of viapalk ion one side. As Marcel
says: "A question that naturally arises is whether the Issa itotal' loss of visual
consciousness in the blind field. It is often assumed to be so, epégiahose who

discuss blindsight without carefully reading the literature orking with the subjects. One
can immediately respond negatively to the question.."

The consciousness of the completion of Kanizsa figures in blindsigantsais particularly
indicative of the preservation of the field even though the contestlavgely missing. A
Kanizsa figure is shown below:

Blindsight patients can see
the triangle completed in
the blind field.

If we put Marcel's observations together with cortical anatongyfanction it seems that
the space of our experience is located outside of the cerslstek. The cortex generates
much of visual and other content but it does not generate the space. A reabgpatilesis
is that the field of brain activity that is the space of our donscexperience is located in
the sub-cortical brain. This space is loaded with the output of the cortex.
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The Role of the Thalamus

The thalamus is connected to the entire bottom layer of the cerebend. dbr$ the nexus of
the various cortical processors as well as a recipient of indepeimgut from most of the

rest of the brain.

Thalamas
Lateral vendricla
Clawcdate nucleus
Tnternal capruls

Lentiform siucleis

Corpres callogm

Charoid plezus af
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Jied nuelews
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Toenie hippocampr Hipgpocampus
Fyros dendatus  Cowdale nucleus
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The thalamus is subdivided into numerous small and medium sized nutléetieeen
them receive inputs from every process in the nervous systenw(tite fibres in the
illustration above largely penetrate the thalamus). The thalaotlei are interconnected
which means that any of them could, potentially host activity fsogwhere in the body or
brain. Although the founders of neurology such as Hughlings Jackson and Penfésddes. J
located conscious experience in the diencephalon, including the thatamus,no longer
the conventional wisdom. The small size of the thalamic nuclei misathshey cannot
support the processes that are assumed to compose access conscibogmess, even
some of the smallest thalamic nuclei host millions of synapsesze would not be an
obstacle if the thalamus contains the substrate of phenomenal conesmusdeed, the
diencephalon and the thalamus in particular can be shown to be excafididates for a
possible location of phenomenal experience.

MRS WD . . 4
The Intralaminar Nuclei of the thalamus. The wh#eace above and to the left of RN is the third nelet

MD=mediodorsal nucleus. CM=Centromedian nucleussfN nucleus (not part of thalamus) The black aseasstained
white fibres. Picture fromhttp://www.neurophys.wisc.edniversity of Wisconsin and Michigan State Compiaea

Mammalian Brain Collections. Preparation of images been funded by the National Science Foundagi®nyell as by
the National Institutes of Health. May only be uséth these acknowledgements.

If the thalamus contains a location for conscious experience thendetould abolish this
experience. Unlike the cerebral hemispheres, lesions of the timldmindeed seem to
abolish consciousness. The area that is most sensitive to lesitams the Intralaminar
Nuclei, especially the Parafascicular and Centromedian Nukldhese are damaged
bilaterally patients suffer death, coma, akinetic mutism, Isgmenia, dementia and other
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equally serious impairments of consciousness that depend upon thedsigla@ement of

the lesions (Bogen 1995, Schiff & Plum 1999). In cases of fatalildnmsomnia, in which

patients exhibit many of these symptoms, there is marked neumldise Intralaminar
Nuclei (Budka 1998). The symptoms of bilateral damage to the ILNfter so severe that
it is possible that the patients cease to be conscious and agecbemdinated by automatic
cortical processes.

Laureys et al (2002) investigated recovery from 'persistenttatege state' (wakefulness
without awareness). They found that overall cortical metabolisnaireed almost constant
during recovery but that the metabolism in the prefrontal and asieocicortices became
correlated with thalamic ILN and precuneus activity. Again confignthat thalamo-
cortico-thalamic activity is required for consciousness and thréical activity by itself is
not conscious. Yamamoto et al (2005) investigated persistent vegstatrend found that
deep brain stimulation (25Hz) of the centromedian-parafascicular egnip® cases) or
mesencephalic reticular formation (2 cases) resulted in 8eopdtients emerging from
persistent vegetative state.

As Bogen(1995) demonstrates, the ILN receive inputs, either girectindirectly, from
every part of the CNS but what do they do?

Interest in the thalamus has recently been revived by the ékeofiNewman & Baars
(1993), Baars, Newman, & Taylor1998) and Crick & Koch (1990). In Baansnié@ and
Taylors' (1998) theory it is suggested that "The brain skaatocortical axis supports the
state, but not the detailed contents of consciousness, which are progumatek”. They
also propose that the "nucleus reticularis thalami” (Thalangtic&ar Nucleus, TRN),
which is a thin sheet of neurons that covers the thalamus, is invaleeselective attention
system. This concept is reinforced by the way that point stimoalatf the TRN causes
focal activity in the overlying cortex (MacDonald et al 19981 ahe way the TRN is
organised topographically (ie: has activity that is like an electricaj@nof receptor fields).

The thalamus is ideally placed for integrating brain activiityny parts of the thalamus are
removed consciousness is abolished and the thalamus is involved in atiedtit®e global

integration of cortical activity. Any impartial judge might pronoenthat the site of

conscious experience has been found, possibly in the ILN of the thalaotuso one can
say how it works.

General Anaesthesia and the Thalamus

General anaesthesia should result in a profound depression of actitiylii\tif these are
indeed the sites of the conscious state. White & Alkire (2003) adserieds halothane or
isoflurane to volunteers and used positron emission tomography (PETQrnicombrain
activity. They found severe depression of activity in the thalamues.dépression appeared
to be higher in the non-specific nuclei than in the relay nucleheftihalamus. In other
words the anaesthesia is neither turning off the cortex nonguaif the input to the cortex
but it is turning off an important part of the thalamus. Fisetl|ef1899) have also
demonstrated a similar pattern of medial thalamic inactaty cortical activity in propofol
anaesthesia. Suppression of cortical activity is not the cause cohsgiousness; for
instance, the anaesthetic agent chloralose leads to increasatl astivity in the cortex
relative to conscious patients (Cariani 2000).
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The function of consciousness

When we walk our conscious experience does not contain data about the cbmiwl
spinal, cerebellar and vestibular reflexes that keep us on arkegenVhen we reach out
for a cup our conscious experience only contains data related toetidanehe cup, not
data about the elaborate control system that enables the actionw&/lelik the words just
come into mind, we do not painstakingly control the syntax and vocal chotd=n Aur
attention shifts the conscious experience containing the shift hapftenthe attention has
shifted. This passive nature of experience recurs throughout theosoemce of
consciousness from the "readiness potential” to the "auditory contilugipn”. So what
does conscious observation do? The medical evidence of the lack obosnssis in some
forms of delirium, mutism, PVS etc. suggest that the role of cauns®bservation is to
stabilise the brain so that it acts as a coordinated whole. ©assabservation is an orderly
arrangement of events, a stable groundform that reflects the enembamd composes the
stage for action. It could be speculated that if quantum events pr@n@nent in brain
function then such a groundform would be essential but even a cldssicamight require
a stabilising form that could be continuously compared with the world beyond the body.
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Rivalries, Synchronisation and Workspaces

Binocular Rivalry, Pattern Rivalry and Binocular Fusion

Sir Charles Wheatstone (1838) was the first scientist torsgsitelly investigate binocular
rivalry. Binocular rivalry occurs when different images are @nésd to the left and right
eyes. The subject sees successively one image, a combined imalgenatind other image.

The swapping of images can take a second or more. Binocularyrigabf interest in
consciousness research because the parts of the brain that ¢bataiominant image
should also be those parts that are contributing to conscious expeBamoeular rivalry
involves at least two components; the first switches from oneeintag merged image and
then to the other image and the second permits the view to be part of conscious experience

Bistable Percepts

Binocular Rivalry Pattern Rivalry

Hecker Cube Bubin face-vase
In binoeular rivalty experitments different itnames are
presented to each eve. Itis possible to get a feel for
what this is like by looking at the circles above and
crogsing the eves slightly so that the plus and cross
overlie each other.

The switching of one image for another may involve selecting orteeofmages as the
percept or selecting one of the eyes. Blake et al (1979) pextban experiment in which
subjects could change the image at a given eye by pressingoa. bvhen a particular
image became dominant they pressed a button to change the intlagew receiving the
dominant image for the non-dominant image. They found that the subjetisdiately
experienced the second image as the dominant image. This suggebtadcular rivalry is
selecting between eyes rather than images. Lehky in 1988 propasedet switching may
be occurring as a result of feedback between visual cortical \Ate and the Lateral
Geniculate Nucleus (a thalamic relay - see Carandini 20@2) and Blake in 1989 also
proposed that the switching occurred at the level of area V1ugVortical area V1
receives visual input direct from the LGN.)

Tong (2001) has argued that, in humans, the switching of images in bmoealey may
occur at the earliest levels in the visual cortex. In particlilang and Engel (2001) used an
elegant technique measuring the activity in the visual con@xrépresents the blind spot of
the eye to show that almost complete switching to the dominageioeurs at the level of
visual cortical area V1. In support of this idea of switching atetel of V1 or even before
the cortex, Kreimann et al (2001, 2002) used direct electrode rec®rdifguman cortex
and found that the activity of most neurons changed with the percept. @ieriments
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have not shown a single locus in the brain where the suppressed sefwongtion gets
switched out (Blake & Logothetis 2002, Leopold & Logothetis 1996, Galil et al., 2004).

Functional MRI has also shown cortical activity outside of sensayalicortex related to
both images in binocular rivalry. Lumer et al (1998) found that only the fronto-paiets
of cortex switched with the percept, Fang & He (2005) found thatitgctelating to both
suppressed and unsuppressed images were present in the dorsabfstheavisual system.
Waunderlich et al (2005) and Haynes et al (2005) have both found suppressieneatt of
the lateral geniculate nucleus using fMRI in humans.

Pasley et al (2004) have shown that, even during suppression, feadsl dan produce
activity in the amygdala (see Pessoa (2005) for a review).

Rivalry alternations seem to be the result of widespread gctkidnges that cover large
parts of the brain, including but not necessarily originating atdhesst sensory stages of
visual processing. Most investigators have found that, once switblaimgccurred, there
are areas of the brain that contain activity that is solédyee to the percept but this varies
from most of the cortex to largely more frontal regions depengirog the study. The most
likely explanation for binocular rivalry is that the switching wscat the level of the LGN
as a result of feedback from the cortex.

Pattern Rivalry is also of interest in consciousness researchhé same reasons as
binocular rivalry. In pattern rivalry a figure may have two @mrenforms that replace each
other. Typical examples of such figures are the Necker coeRabin's face-vase. The
similarity of the time course of the switching between ggts in binocular rivalry and
pattern rivalry has led many authors to suggest that these inth@veame mechanism.
Logothetis et al (1996) used novel dichoptic stimuli (different esatp each eyes) to
produce a form of rivalry that seems to involve switching at levels in tebregicortex that
are more distal to the sensory stimulus than V1. Leopold and Logo(h8€98), on the
basis of their work with monkeys, state that "..many neurons throudi®uwidual system,
both monocular and binocular, continue to respond to a stimulus even when it is
perceptually suppressed.”. Kleinschmidt et al (1998) investigatéerpaivalry with MRI
and found activity in higher order visual areas during change oindotpattern. Pettigrew
(2001) also describes effects on rivalry due to thought and mood that egaier
involvement of large areas of cortex in the switching operatiorstiagses the way that V1
represents different visual fields in different hemispheres of bitaen so that inter-
hemispheric switching must also be considered.

It seems likely that the change of dominant pattern or percapsxiated with higher level
cortical activity but once the dominant percept is establishedy nodinthe visually
responsive neurons in the cortex are switched over to the new pdreispmight account
for the similarities in timing of binocular and pattern rivadiryd the disparate results found
by the various groups of authors. In the words of Kleinschmidt et al (1998):

"The transient activity fluctuations we found suggest that perdeptetstability elicited
by ambiguous stimuli is associated with rapid redistributions ofaheactivity between
separate specialized cortical and subcortical structures.”

Which permits both the idea of selecting particular eyes oeptrcperhaps by feedback
that switches a thalamic relay on the basis of cortical processing@&ingatOnce the cortex
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has switched the thalamic relay most of the neurons in V1 would leeegposed to the
dominant percept but there would still be a few neurons in the aloxtisual system
receiving data from the non dominant image.

The investigations of binocular and pattern rivalry provide evidencectmacious visual
experience is probably distal to V1 (ie: cortex or thalamus).

Perceptual rivalry may be part of complex decision makingerathan being simply a
switch to blank out unwelcome input. It is clear from the Rubin fase-vhat pattern
rivalry is linked to recognition and would involve a complex delineatiofoofis within
cortical processing. This would suggest that many areas ok &rtelld be involved before
a particular percept is made dominant. Pettigrew (2001) arguesvtdey is the result of a
complex phenomenon rather than being simply a switching evengréets discovery that
laughter abolishes rivalry also points to a complex corticaksydor switching percepts.
Pettigrew proposes that complex cortical processes contrdtyrisad that the actual
switching of percepts is performed sub-cortically in the Vénimgmental Area. He
concludes his review of the problem by noting that "Rivalry may tkfisct fundamental
aspects of perceptual decision making.." Pettigrew (2001).

Another effect, known as "binocular fusion”, provides further compellndeace for the
non-conscious nature of the cerebral cortex. In binocular fusion inflagedoth eyes are
fused together to create a single image in experience. Mout@umskiZeki (2002) used a
form of binocular fusion in which images of faces were flashekD@ins intervals to both
eyes simultaneously. When both eyes received images of the skaetbe subject could
see the faces but when one eye received a green imagedbackground and the other a
red image on a green background the subjects reported seeing a wmfionnfield that
contained no faces.

fMRI scans of the subject's brains showed that when both eyesewmysed to images of
the same colour the part of the brain that deals with facesaatave and when each eye
received images of different colours the same areas of &itaimed activity. In other words
the cortex contained strong activity related to faces whetheot faces were experienced.
Moutoussis and Zeki found a similar effect when they used imagkeuses instead of
images of faces. The authors concluded that: "The present sitlgrfsuggests that there
are no separate processing and perceptual areas but rathke thate cortical regions are
involved in both the processing and, when certain levels of activationeached and
probably in combination with the activation of other areas as wellgédmeration of a
conscious visual percept".

This conclusion does not seem to be supported by the data. Therevislerce that any
area of cortex contains the percept itself. The experiment shows that theamontains data
relating to both red and green faces which suggests that tlex ¢®rhot the site of the
conscious percept. The percept is most likely distal to the cortex in the thalamus.

It is interesting that Fries et al (1997) found that neurons wheaie activated by the
dominant image in binocular rivalry fired synchronously whereas thadavere activated
by the non-dominant image did not. Thalamocorticothalamic oscillaiente most likely
source for synchronising neurons over whole areas of cortex, agggessing that the
conscious percept is located in the thalamus rather than the cortex.
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Synchronisation of Neural Processes

Our experience seems to contain entities with their attrilaitashed to them at the correct
places in space and time. When a dog barks we see its jawstapensame time as the
bark and both jaws and bark are at the same location. We take thrarited but the brain
must be engaging in some complex processing to achieve this syseldroand
appropriately positioned set of objects and events. The illustration sows the two
basic processes that might be used to synchronise events betweéfetkat specialised
processors in the cerebral cortex and brain in general.

Synchronising Multiple Processes - Experiencing a Stimulus
oty = ——
_
\\ | Experience Buffer
Sync. : l _
- =

mynchronsed to the
S -
Balance slowest system

Option 1: Wait till all data has arrived then integrate it.

|
Take the
I fastest signal,
\ put it in a butfer
then update it
| as more data
Somatosensory

hecotnes
Option 2: Take the fastest then update it

avalable

These options are not exclusive: a mixture of 1 & 2 might occur.

In the first option a complete model of sensation, dream etc. mayea¢ed and then
allowed to become part of conscious experience. In the second modtd axe released
into experience as fast as possible but are synchronous whetededaving been
synchronised in a storage buffer. There is a third option in which there ysiciorgnisation

of events so that the output from different processors would occur at differesit time
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The 'experience buffer' would be a volume of brain in which a succession of ewatt be
recorded. The buffer might either be updated in steps, the previoustdositey discarded,
or continuously updated with the oldest content being lost continuously.

In the first option events from different processes would alwaysaappebe simultaneous
unless the experience buffer were updated as a series ofrstelpigh case any changes at
around the moment of updating might appear in successive buffers. famcasf change
of position were processed before change in colour a circle oreensihat changed from
green to red at the start of a motion might seem to be bgedlgn during the motion and
then turn red.

In the second model events from different processors might apgpgachsonous at the
moment of experience but synchronous when recalled.

Colour vision and motion vision are processed in different parts of thalertex and in
distinct parts of visual cortical areas V1 and V2. They arewdifft processes and hence
ideal for studying the synchronisation of cortical activity. Moustsisand Zeki (1997)
presented subjects with moving coloured squares on a computer screematiged from
red to green or vice versa as they changed direction of movemeas found that subjects
seemed to perceive changes in colour some 70-80 msecs before tledyepesicchange in
the direction of motion of the squares. Further work by Arnold €Cf1) and Arnold and
Clifford (2001) have confirmed that colour changes seem to be pedcbefore motion.
Arnold and Clifford (2001) also found a quantitative relationship between the fobgion
asynchrony and the direction of change of motion, complete reversdlsection giving
rise to the greatest asynchrony between the detection of colour and motion changes.

Moutoussis and Zeki (1997) conclude by stating that the asynchronguodl processes
shows that "..the perception of each attribute is solely the rekuhie activity in the
specialised system involved in its processing..". It seems nketg that the experiments
simply show that slow neural processes are not synchronised bedgrbecome percepts
(the third option above). The experiments are excellent evidendhdoconcept of the
cortex as a set of specialised processors that deliver theutcagynchronously to some
other place where the output becomes a percept.

These experiments on colour and motion suggest that there is nhosysation between
the processes that deal with these two aspects of vision. Anathef experiments by
Clifford et al (2003) supports this idea of processing being asynchroibey asked
subjects to perform a variety of judgements of when visual eventsred and found that
the degree of synchrony of one visual event with another depends gpelef judgement.
Different judgements probably use processors in different areasri@x and the output
from these arrives asynchronously at the part of the brain that supports the percept.

When the percept is formed there must be feedback to the cpriocasses that create its
content. Otherwise it would not be possible to report about the percetiteacnrtex would
be unable to direct processing to the percept in preference to dimeconscious cortical
data.

Although slow processes (20 milliseconds to 1 second) do not seem ymdigosised
there is some evidence for very rapid synchronisation. Andrews (&986) revisited a
problem raised by the famous physiologist Charles Sherringtorrir&ten considered the
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phenomenon of ‘flicker fusion' in which a flickering light appears ta bentinuous steady
light if it flashes on and off at frequencies of about 45 Hz or highe reasoned that if the
images from both eyes are brought together to form a singlgeirtneen the frequency at
which a flickering light appears to be steady should depend on wiwetber two eyes are
used. Flicker fusion should occur if each eye receives alterreetieei at only half the
normal flicker fusion frequency. The flicker should disappearéafiéft eye receives flashes
at 23 pulses per second and the right eye receives alterrshesflat 23 pulses per second.
When Sherrington performed the experiment he found that this was notasbke using
approximate figures, each eye required 46 pulses per second for fusion to occurg®imerri
proposed that the flicker fusion in alternate binocular presentatiasa w@ccurring
"psychically”, outside of normal physiological processes.

Andrews et al duplicated Sherrington's result but investigatédtiter. They found that
when lights were flashed in each eye alternately at loguéeces (2 Hz) the experience
was the same as a light being flashed in both eyes at thiAte€requencies of four Hz and
higher the subjects began to report that the lights being flaskerthately in both eyes
seemed to flicker at the same rate as lights being flashaoth eyes at half the frequency.
It seemed as if a flash in one eye followed by a flash in the othevasybeing perceived as
a single flash or "conflated" as the authors put it. The auth@iieed this effect by
suggesting that the brain activity corresponding to the flashessamapled for a short
period and any number of flashes occurring during this period becamoeed as a single
flash. The maximum rate of sampling would be about 45 Hz. This ideailar to option
(1) above, where the buffer is filled and emptied 40 - 50 times a second.

An experience buffer that is refreshed at 40-50 times a secad akso explain the results
obtained with colour and motion asynchrony because synchronisation bgiveeesses
may well happen too quickly to affect processes that occur gtslaw rates. Singer and
Gray (1995), Singer (2001) have proposed that synchronisation between nairahest
45Hz is the discriminator between those neurones with activitetmatibutes to conscious
experience and activity in other neurones. A rapid refresh rate sychronising buffer
agrees with the results found by Fries et al (1997) in which visuékcal neurones that
represent a percept underwent synchronous oscillations in the gaetuanicy range (39-
63 Hz). Tononi et al (1998) have also found synchronisation of neural aativigurones
that represent the percept.

The gamma frequency oscillations are intrinsic to the cortexabaittriggered by the
thalamus and are part of the 'arousal system'. Readers shoultybefwthe term 'arousal
system' because it evokes the idea of something waking up aotenesortex. The cortex
can be fully active during sleep and even during pathological uncaiss@ss such as
persistent vegetative state so it is possible that the aroestaks themselves or nearby
structures actually host phenomenal consciousness.

EEG and synchronisation

If electrodes are placed on the scalp varying electrical pateiof a few tens of microvolts
can be recorded between the electrodes. Recordings of potertralelectrodes on the
scalp are known as electroencephalograms (EEGS).

The potentials recorded in the EEG are due to postsynaptic patantiaérve cells. The
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EEG is insensitive to the activity of single cells and ocass result of relatively slow,
synchronised changes in large areas of cells. The differences in potdmialeen two
scalp electrodes are largely due to depolarisation and hyperpotarisithe dendritic trees
of cortical pyramidal cells. The folding of the cortex (gys)problematical for recording
and interpreting EEGs because opposing layers of cortex can cancel angngalgot

The EEG shows rhythmic activity. This is conventionally divided irite following
frequency bands:

Delta waves 0-4 Hz

Theta waves 4-8 Hz

Alpha waves 8-12 Hz

Beta waves >10 Hz

Gamma waves (also called fast beta) 25-100 Hz

EEGs also contain short bursts of activity called spindles andfastrpscillations (VFOS).
Spindles last for 1-2 seconds and contain rhythmic activity at 7-14 € are associated
with the onset of sleep. The VFOs consist of short bursts at frequencies of over 80 Hz.

When the eyes are closed the amplitude of activity from moss direlectrodes is
increased compared with when the eyes are open. When subjectwade the EEG
consists mainly of alpha and beta activity with considerable low amplifaiciena when the
eyes are open. In stage 1 sleep the EEG consists of theta wastxge 2 sleep of varied
activity and spindles, in stage 4 sleep of delta and during RE®p sbf beta and theta
activity. In epileptic seizures there tends to be high amplitutleitgcwith pronounced
synchronisation between many pairs of electrodes.

The rhythmic electrical activity is due to cortical feebaldops, cortico-cortical
synchronisation, thalamic pacemakers and thalamo-cortical synsftioni VFOs have
been attributed to the activity of electrical connections betweks (©endro-dendritic gap
junctions) (Traub (2003)).

The gamma activity, centred on a frequency of 40 Hz appears w&dbedrto activity in
cortical interneurons that form electrical connections betweein dendrites (Tamas et al
2000). These oscillations can be triggered by high frequency stiomulait the posterior
intralaminar nuclei of the thalamus (Barth and MacDonald 1996, Sukov arid B001)
and as a result of activation of the reticular system (Munk £926). This suggests that
stimulation of cortex by thalamic sensory relays triggers gatamd activity in the cortex.
A shift from gamma to beta waves can occur in human event rglatedtials after about
0.2 secs (Pantev 1995, Traub et al 1999).

The alpha activity is related to thalamic pacemakers, perhsps @esult of intrinsic
oscillatory activity in thalamic sensory relays (see RoRi&hep 2005 for a brief review).
Theta activity, which occurs during some cognitive tasks and maritiainetic involves a
loop from the cortex to the non-specific thalamic nuclei. Deltavigctseems to be
endogenous to cortex when input is suppressed during sleep. Beta &ctivigyto cortico-
cortical interactions, often after a brief period of gamntavatton. It should be noted that
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gamma and beta activity can be expressed as impulses in cortico-thaddinways and that
when cortical and thalamic activity is correlated there t®mscious state. In other words
gamma or beta waves in the cortex are not correlates of conscioasrtbss own - see for
instance Laureys et al (2002).

Event related potentials

After a sudden event there are a characteristic set oigeRan EEG activity known as

event related potentialsor ERPs. The time course of the ERP is shown in the diagram

below.

The components of Event Related
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ERPs occur in response to novel stimuli and are also produced bytranstranial
magnetic stimulation (TMS)(Iramina et al 2002). The slow compoisekihiown as the P3
or P300 phase of the ERP. It is due to activation of areas of thethediare relatively
remote from the primary sensory areas of brain.

Nieuwenhuis et al (2005) have reviewed the origin of the P300 ER#sUimmarize,
convergent evidence suggests that P3-like activity can be recordseveral, widely
separated brain areas. These include some medial temporal andisalbsiouctures (e.qg.,
the hippocampal formation, amygdala, and thalamus), but these struateireslikely to

contribute directly to the scalp-recorded P3.". According to Nieuwsngiual (2005) the
recorded P300 may be due to temporo-parietal and prefrontal cattuaity. Linden

(2005) has also concluded that widespread, but specific, corticahtaarti is correlated
with the recorded P300 ERP.

The generator of the P300 is still obscure. Nieuwenhuis et al (2605ider that the Locus
coeruleus, a nucleus in the pons that regulates task relatedoatt@ndi part of the sleep-
wake cycle, may be responsible. In line with this, Mashour @085) have discovered that
TMS induced P300 activity is reduced in unconscious states.

Whether the P300 is related to Libet's 0.5 second delay is still obscubhe liscovery that
the P300 occurs in association with subliminal stimuli (stimuli tbat not enter
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awareness)(Bernat et al 2001) suggests that it is assowdtedion-conscious cortical
processing. Williams et al (2004), in an investigation of sublimindl supraliminal fear
perception, found that "conscious fear perception was distinguishedroyeaprominent

N4, peaking around 400 msec"; the N4 component follows the P300 component in the
succession of phases of the ERP. Williams et al considerechth&atlier phases in the
ERP are probably related to non-conscious processing. In contrastef@€l998) found

that suppression of the P300 was associated with suppression of awareness.

Global Workspace Theory

Global Workspace Theory is the idea that somewhere in the bra@ itha facility that
integrates the processes that occur in the various sepagaseoh the brain. The theory was
first proposed by Descartes as #ensus communishe common sense, but the modern
form of the theory dispenses with the idea of a point soul lookinigeabrain. In modern
Global Workspace theory it is proposed that an area of brain receive$rorpunost of the
cerebral cortex and provides integrative output that can solve p®lernss sensory and
pre-motor modalities.

Modern Global Workspace Theory has been championed by Baars (1983, 1988).

There is increasing evidence for a Global Workspace or Gloloak&fyaces in the brain.
Much of this evidence comes from fMRI, single unit and magnetoencgpbphy studies
in which it is shown that non-conscious or subliminal processing megaypies primary,
sensory cortex whereas conscious processing occupies large areas bEcoedxa

In binocular rivalry the stimulus that is consciously perceivegspansible for relatively
intense activation of large areas of brain whereas the non-oaasstimulus is often
suppressed (see above and Sheinberg & Logothetis (1997), Tononi et g)).(T9#8
suppression is likely to occur in the Lateral Geniculate Nwadhéch suggests a role for the
Thalamic Reticular Nuclei, which modulate LGN activity, in the control of greqpt.

Masking and visual awareness

Word masking has also been used to investigate the idea of a @lobdpace. When a
word is presented on its own for a few tens of millisecondsntanes readable but if it is
immediately succeeded by, or accompanied by, another word it bedodissnct or
invisible. This effect is known as "word masking". Vogel et al (1988)e investigated a
version of word masking known as the "attentional blink". They found thanvetimuli
became invisible the P3 component of the Event Related Potential, pdakk at around
300-500 millisecs after a stimulus, was completely suppressedP3temmponent of the
ERP has been related to the lodging of data in working memorglaodo gamma band
activity in the EEG. This strongly suggests the involvement of a cottedarhic loop in the
"attentional blink". The delay of 0.3 to 0.5 secs is typical of time tiequired for conscious
awareness (see above).

Word masking in conjunction with fMRI and Event Related Potential jEB¢rdings has
been used by Dehaene et al (2001) to expose control by a centranmset. It was found
that masked words activate mainly the visual cortex and venteanst(inferior temporal
lobe) whereas visible words also activated distant parietal, prefrontalrandate sites.
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Dehaene et al (2003) and found that the dynamics of the loss laifityissf words in an

attentional blink experiment could be modelled by a simulated cdhaamic loop. In

their simulation a distributed cortical process determined whicimtewvould receive
attention and the system used the thalamic gating systems ltmle@xhose that did not
receive attention.

Tse et al (2005) have used purely visual stimuli in masking expats and concluded that,
in the case of purely visual stimuli, the neural correlateswafreness were limited to the
occipital cortex:

"We suggest that there are both lower and upper bounds within the histaathy for the
processing of visual masking and the maintenance of visual awsu@r&@mple unattended
targets; the lower bound is at least as high as the border bet2esnd V3, and the upper
bound is within the occipital lobe, possibly somewhere downstream of V4."

This discovery would mean that activation of large areas of camexunnecessary for
awareness.

Attention and the global workspace

Baars (2002) in his review of evidence for the Global Workspace Tlgeotgs many other
experiments that show activation of larger areas of cortegsiponse to conscious stimuli
compared with unconscious or subliminal stimuli.The effect is als&m se change
blindness, learning and attention. Newman and Baars (1993) considérethatorkspace”
is fairly global in the brain:

"This Neural Global Workspace (NGW) model views conscious presessterms of a
globally integrative brain system. The neural circuitry contributiinthis system is not only
widely distributed across the neocortex, but includes key cortieoth@aland midbrain
circuits as well. These cortico-subcortical circuits argadtlyesized to be critical to
understanding the mechanisms of attentional control that provide emtiakbasis for the
conscious processing of information”.

However they focus particularly on the role of the thalamidcRleir Nucleus and cortico-
thalamic connectivity in the control of attention.

Other ideas for the location of the Global Workspace are theafi&nger et al. that
gamma synchrony controls access to the content of consciousnesknasdet al. (1998)
that the thalamus is the hub through which communication occurs between areas of cortex.

One of the problems with Global Workspace theory is that it stgyghat attention,
working memory, cognitive control and consciousness may all be imathe area of the
brain. It is likely that the mechanisms of attention, working mgmamd cognitive control
may involve several, interlinked systems perhaps co-opting thedeasglia in the process.
In view of this Maia and Cleeremans (2005) propose that ".. attentioRjnganemory,
cognitive control and consciousness are not distinct functions implembentedparate
brain systems. Attempting to find separate neural correlatesach may therefore be the
wrong approach. Instead, we suggest that they should be understood inoteties
dynamics of global competition, with biasing from PFC (prefrootatex).”. The inclusion
by Maia and Cleeremans of consciousness with distributed attenbokingy memory and
cognitive control is reminiscent of Zeki & Bartel's idea of microcangsness.
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It should be noted that, in common with Libet's data, the perceptsdeebe available to
phenomenal consciousness some 0.3 to 0.5 secs after a stimulus;gbssstitat whatever
determines the content of phenomenal consciousness operates befadeveme part of
phenomenal consciousness. This relegates phenomenal consciousness ifigma be
controller of attention to being the recipient of content that isthigect of attention. This
finding is consistent with the philosophical problem of Hpparently epiphenomenal
nature of phenomenal consciousness.

Given the data on the timing of conscious awareness it seemsghénat may be two
"workspaces", an active workspace that models the world, discaadohguppressing data
during rivalry, and a passive workspace that receives the &daéd product. The active
workspace would correlate with the cortical systems stressed by Dettadraand Maia and
Cleermans although, given the results of Tse et al., the workgmade be limited to small
zones of cortex. The loading of the passive workspace with the outpilie o&ctive
workspace would correlate with thalamo-cortical activity duriopponent P3 of the ERP
in which data is transferred from the cortex to the thalamus. Woikspace might
constitute the source for reports of the content of phenomenal consciousness.

Llinas et al (1998) have proposed two parallel cortico-thalanentainal systems, one of
which is related to the thalamic specific nuclei and the dilhé¢he thalamic non-specific
nuclei, especially the ILN. The non-specific system would be related to consessusself.
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Behaviourism and Consciousness
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Models of Access Consciousnhess

There have been numerous attempts to model reflex and accesusmsss. These
models, being connectionist and information systems based, do not model ph&nhome
consciousness but are essential steps in understanding global brain function.

Neural networks

Neural networks achieve information processing by establishingectans between
processing units in a system of processors that have simdeaateristics. Neural networks
are used for classifying data. The processing units servieiticgon of both filtering and
storing information.

This is a stub and requires expansion

Classification of sensory stimuli

The path from transducers to a single neuron that responds to a single complex stimulus.
This is a stub and requires expansion

Classification of motor control

From premotor activity to skilled behaviour.

This is a stub and requires expansion

Olfaction: classification out of chaos?

This is a stub and requires expansion

Quantum information processing

This is astub and needs expanding
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Part IV: Explanations of Consciousness
Contemporary Explanations of Consciousness

This section is about the types of theory that have been advanced to egpkiiousness.
Specific explanations should be entered as separate pages.

Introduction

Explanations of consciousness fall into four broad categories, thdsgttdrapt to explain
the empirical experience called consciousness with scientific theories thiadseek to find
some way in which consciousness could be explained by digital cosmmrt@ineteenth
century materialism by redefining or eliminating experieraoed those that regard
consciousness as inexplicable or supernatural.

|dentity theory of mind

The identity theory of mind, or type physicalism, holds that the nsndentical to the
brain. Type physicalists identify qualia and the form of expeé@emwith brain activity. They
argue that "mind states" have physical causes and physieatsef thus the mind states
themselves must be physical; a non-physical "middle step" is superfluous.

Type physicalism has not yet gained widespread support becaogegaltbrain activity
that correlates with experience has been found everywhere ibrdive no set of brain
activity that is phenomenal consciousness itself has yet been faltitbugh this is not
surprising because neuronal spike activity is unlikely to host phenorcenstiousness -
seescientific theories of consciousness

Functionalism

Functionalism was developed as a theory of the mind-body probleradeectobjections
to identity theory and logical behaviourism. Its core idea is tt@atmental states can be
accounted for without taking into account the underlying physical unedihe neurons),
instead attending to higher-level functions such as beliefs, desinel emotions. It is a
theory of behaviour and access consciousness and so from the outsetravexjdanation
of phenomenal consciousness, substituting beliefs and judgements (funfidioasjities
such as qualia.

According to functionalism, the mental states that make up consesaisan essentially be
defined as complex interactions between different functional prese&ecause these
processes are not limited to a particular physical stagghgsical medium, they can be
realized in multiple ways, including, theoretically, within non-biobadi systems.This
affords consciousness the opportunity to exist in non-human minds that seeé ba
algorithmic processors such as digital computers. This is ayhgginitentious conjecture
although non-functionalist physicalists might agree that machinas dre not digital
computers could possess consciousness through an identity theory of meedlkhe
problem of machine and digital consciousness
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Functionalism's explanation of consciousness, or the mental, is besstandewhen

considering the analogy made by functionalists between the mohdhe modern digital
computer. More specifically, the analogy is made to a "macluapdble of computing any
given algorithm (i.e. a Turing machine). This machine would involve:

Data input (the senses in humans), data output (both behaviour and mennwgdnél
states (mental states), the ability to move from one functsta# into another, and the
definition of functional states with reference to the part thay jph the operation of the
entire entity - i.e. in reference to the other functional states.

So long as the same process was achieved, the "physical sttifidt-being computer
hardware or biological structure -- could achieve consciousnesscdiisination of data
input, data output, functional states and movement from state tosssftewn in the model
system in the illustration below.

Functionalism

According to functionalismn a stimulus response system is conscious,
In the model below the heat from lights melts some wax which
allows two falling balls to provide the output "twao lights",

<

-\:’Fﬁ_\-
E E

o> D
<>
J

which part of the system observes the event? Wwould the addition of
another lever and another set of balls with a pointer to a sign saying "I am
abserving the event" truly give rise to observation? Or does the system
only make sense because you are a conscious observer with an active
imagination?

Many naive propanents of functionalism do not realise that digital
computers are conceptually equivalent to very large systems of balls and
levers,

This variety of functionalism was developed by Hilary Putnam. ©hethe major
proponents of functionalism is Jerry Fodor.
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Further reading:

Block, N. (1996). The Encyclopedia of Philosophy Supplement, Macmillan, 1996
http://www.nyu.edu/gsas/dept/philo/faculty/block/papers/functionalism.pdf

Dualism

Substance dualism

This theory proposes that phenomenal experience occurs in a noraplpisice. In
Cartesian Dualism the non-physical place is a point-soul that lookst the brain. In
Reid's Natural Dualism the non-physical place is a point-soul that looks out airtde w

Property dualism

Property dualism asserts that when matter is organized imagpeopriate way (i.e.,
organized in the way that living human bodies are organized), mentaltpspamerge.
Property dualism is a branch of emergent materialism. The lajgpeaergentism deserves
closer attention. Scientific theories often deal with emergent phemenior instance an
enzyme consists of carbon, hydrogen, nitrogen, manganese and oxygen anghigrom
catalytic action emerges. The theory of enzyme structhutdlee action of this structure on
the substrate explains how this emergence occurs. Notice thahdbe/ of enzymes
explains the emergence of catalytic activity; emergencs adoé explain the theory. In
science the statement that some property will 'emerge’ nieatrthere will be a theory that
accounts for this property. Property dualism, by appealing tergance, is stating that
some theory of consciousness will be possible. In other words it explanation that
proposes that the explanation is yet to be known.

Intentionalism
[edif]

Higher order thought

This section is a stub and needs expansion

[edif]
Eliminativism

Eliminative materialism is the school of thought that arguesaforabsolute version of
materialism and physicalism with respect to mental entdied mental vocabulary. It
principally argues that our common-sense understanding of the misctifee with the

pejorative term ‘folk psychology' by eliminativists) is not a \eatbleory on which to base
scientific investigation, and therefore no coherent neural basivevitbund for many such
everyday psychological concepts (such as belief or intention) lzatd behaviour and
experience can only be adequately explained on the biological level.

Eliminative materialists therefore believe that consciousdess not exist except as an
epiphenomenon of brain function and some believe that the concept wilualerie
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eliminated as neuroscience progresses. Similarly, they aitwate folk psychological
concepts such as belief, desire and intention are illusory and tleddonot have any
consistent neurological substrate.

Proponents of this view often make parallels to previous scietitéaries which have been
eliminated, such as the four humours theory of medicine, the phlogisemryt of
combustion and ‘vital force' theory of life. In these cases, sibas not produced more
detailed versions of these theories, but rejected them as ob&dietmative materialists
argue that folk psychology is headed the same way. AccordingVo @uine it will take
tens of years before folk psychology will be replaced with seance. Eliminativism is
novel however because it uses theory based on nineteenth centurglimatead reclassify
all observation as theory. This use of theory to eliminate obsemviatihighly unusual and
suspect (seBhenomenal consciousness and access conscigusness

Eliminative materialism was first defended by W.V. Quine, Haayerabend, and Richard
Rorty. This view is most associated with philosophers Paul andciBathurchland,
although philosophers such as Daniel Dennett would also consider thenetieivestivists
for many aspects of psychology. Philosopher Dale Jacquette hasedlthat Occam's
Razor is the rationale behind eliminativism and reductionism.

The most common argument against eliminative materialism ridugment from qualia,
which is deployed in various forms by Thomas Nagel, Frank Jackson, amg athers.
Perhaps the most powerful argument against eliminativism i€xipatience itself is many
things simultaneously; it is, as Aristotle points out, immediately thimgpace and hence is
not composed of judgements.

Mysterianism

New Mysterianism is a philosophy proposing that certain problémsparticular,
consciousness) will never be explained.

Owen Flanagan noted in his 1991 book "Science of the Mind" that somenrtbdeers
have suggested that consciousness might never be completelynespkianagan called
them "the new mysterians" after the rock group ? and the NesserThe term originated
with the Japanese alien-invasion film The Mysterians. The "oldemgas" are thinkers
throughout history who have put forward a similar position. They includenize Dr
Johnson, and Thomas Huxley. The latter said, "How is it that anytbingnsarkable as a
state of consciousness comes about as a result of irritatimgusetissue, is just as
unaccountable as the appearance of the Djin, when Aladdin rubbed his [&mm."229,
quote]

Noam Chomsky distinguishes between problems, which seem solvalelastan principle,
through scientific methods, and mysteries which do not, even in principlaotés that the
cognitive capabilities of all organisms are limited by biolagg, a mouse will never speak.
In the same way, certain problems may be beyond our understanding.

The term New Mysterianism has been extended by some widtemscompass the wider
philosophical position that humans don't have the intellectual abiligntierstand many
hard problems, not just the problem of consciousness, at a sciem#icTais position is

also known as Anti-Constructive Naturalism.
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For example, in the mind-body problem, emergent materialism l#iat humans aren't
smart enough to determine "the relationship between mind and thd#grStrong
agnosticism is a religious application of this position.

Colin McGinn is the leading proponent of the New Mysterian position.

Critics argue this philosophy isn't useful and encourages capitulation. Goeated:
the extreme "Mysterian” position, that there are vital issoiever beyond our reach, is in
many ways deeply unsatisfying. [7]

References

[1] McGinn, Colin - The Problem of Consciousness

[2] McGinn, Colin - Problems in Philosophy: the limits of enquiry

[3] McGinn, Colin - The Mysterious Flame

[4] Blackburn, Simon - Think: A compelling introduction to philosophy, chapter two
[5] Flanagan, Owen - The Science of the Mind (1991) 2ed MIT Press, Cambridge
[6] Horgan, John - The Undiscovered Mind (1999), PhodS8&N 0753810980

Idealism and panpsychism

Idealism
[edif]

Panpsychism

If you are here, reading about panpsychism, then it may be becausgllyhave no clue as
to what consciousness is. Or, you have read philosophers say ' Withotibesness the
Mind-Body problem would be much less interesting, with consciousnessrnts hopeless'
T. Nagel, ' What it's Like to be a Bat'. You may have reached section rationally,
logically. It follows the previous section, you are reading lineaBasically you are
thinking and acting scientifically/ philosophically. Or, you may heaed " Panpsychism "
and thought ' strange, flaky, interesting '. You are following yeeilirigs, and close behind
are your intuitions. This kind of thinking could be called Magical thoughéerd is more
than one way to be aware of the world. Although a panpsychic migltos&ciousness is
everything, it is not every where the same thing. It has amtmfnumber of aspects, forms
and patterns. We arrive at panpsychism intuitively, by followingfeelings. Science and
philosophy represent one kind of awareness, one aspect of consciddagess thinking
is another aspect of consciousness. " ...intuitions are important dnelvémaif expressed
vaguely they can serve as useful pointers to those seekingeacomaplete account of the
mind" David Skrbina, ' Panpsychism in the West ' p.3.

Put 2 Greek god's together and you end up with a term that appeamptibodogical and
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intuitive than scientific or philosophical. Pan- Psyche (ism)atT& the place we begin to
understand what the term means. The literature and art of thenAigreeks express the
mythical and intuitive perspective. ' Modern theories of panpsychésra their roots in the

mythology and spiritualism of the pre-classical world. ' David SlbiPanpsychism in the
West ' p.23 (MIT press). That perspective begins to change withntleegence of science
and philosophy or, correctly, science and philosophy emerge when tpegies changes.

Greek consciousness changed. ( see the section on Homer above)trahkymed the

mythological, pre-historic animist worldview into rational and lagitheories of the

cosmos' (ibid).
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Scientific Theories of Consciousnhess

Theories of Consciousness

Some recent scientific theories of consciousness are tabulated. Gdle extent to which
they account for the phenomenon of consciousness is shown.

It is remarkable that many of the theories are consistehtomié another. As in the tale of
the 'blind men and the elephant' some of the theories seem tihedbke trunk, some the
tail etc. but they all seem to be part of the same elephanttdrheergence of the theories is
shown in the illustration below:

A Summary of some of the theories of consciousness

Cerebral cortes
Perceptual ( \'
| |

output from

cortex Sensory input

to cartex

Spotlight of
attention
Site of micro-
CONSCiOUSnESS
(Zeki & Bartels)

(Baars et al)

Global warkspace
(Baars et al)

Site of the state of
Consciousness Green,
Bogen, Baars et al,

Jones,
# Green's theory of The field could be
T phenamenal McFadden's e.m. field,
consciousness as a field a QM field etc.
in the thalamus around dendrites
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Table of theories

A = Model of observer's view D = Explanation of unconscious but G = Binding (simultar

_ __active cerebral cortex of relevant data)
B = Model of Anaesthetic Action in
thalamus E = Explanation of knowing you know H = Extended present
C = Explanation of Libet's data F = Explanation of non-computability | = Quantum state ve:
Name Author/Ref £ B C D E F G H I
Microconsciousness Zeki, S., & Barte, AM N N N N N Y N N

(1999)

Toward a Theory of
Visual Consciousness.
Consciousness &
Cognition, 8, 225-259.

Geometrical Green, A. (2003) YY Y Y Y ?2 Y Y'Y

Phenomenalism )
Geometrical

phenomenalism

ORCH-R Hameroff, S & M N N N NY Y N'Y
Penrose, R. 1989

Quantum Brain Model Ricciardi, L. M. and M N N N N ? Y N Y
H. Umezawa, 1967.
Brain physics and
many-body problems,
Kibernetik 4, 44-48.

http://arXiv.org/abs/g-
bio/0309009

Many Minds Donald, M. 1990. ¥ N N N ? 2?2 Y Y Y
Quantum Theory and
the Brain. Proc R Soc
Lond. A427 43-93.

http://xxx.lanl.gov/PS

cache/quant-
ph/pdf/9904/9904001.

pdf
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A = Model of observer's view

B = Model of Anaesthetic Action in

thalamus

C = Explanation of Libet's data

Name

Dual-Time
Supercausality

Spin Mediated
Consciousness

Quantum Theory of
Consciousness
(synaptic cleft)

D = Explanation of unconscious but
active cerebral cortex

G = Binding (simultar
of relevant data)

E = Explanation of knowing you know H = Extended present

Author/Ref

King, C.C. 1989.
Physics Essays 2/2
128-151.

http://www.math.auck
land.ac.nz/~king/Prep
rints/Transup.htm

Hu, H. & Wu, M.
2002. Spin-Mediated
Consciousness
Theory: An Approach
Based On Pan-
Protopsychism.

http://cogprints.ecs.sot
on.ac.uk/archive/0000
2579/

Walker, E.W. 1998.
the Noetic Journal 1,
100-107, 1998

http://users.erols.com/
wcri/CONSCIOUSNE
SS.html
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F = Explanation of non-computability

| = Quantum state veu
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A = Model of observer's view D = Explanation of unconscious but G = Binding (simultar

_ ~_active cerebral cortex of relevant data)
B = Model of Anaesthetic Action in
thalamus E = Explanation of knowing you know H = Extended present
C = Explanation of Libet's data F = Explanation of non-computability | = Quantum state ve:
Name Author/Ref £ B C D E F G H I

Global Workspace Baars, B. 1988. A Y Y Y Y N N Y N N
Theory cognitive theory of

consciousness.

Cambridge University

Press, New York

http://www.ceptualins
titute.com/genre/baars
/baarsBrain.htm

Topological PitkAanen, M. 199?. ¥ 2 N N Y Y Y Y Y
Geometrodynamics Topological
(TGD) Inspired Theory Geometrodynamics

of Consciousness _
http://www.physics.he

Isinki.fi/~matpitka/ma

inpage.html
The Conscious McFadden,JJ. 2002 Y ? N N N N Y N ?
Electromagnetic Field
Theory http://www.surrey.ac.

uk/ge/cemi.htm
Name Author/Ref A E C D E F G H I
Real Time Smythies, J)b. Y MN N Y ?2 Y Y ?
Consciousness 2003.Journal of

Consciousness Studies

10:3 47-56

http://www.imprint.co

.uk/pdf/smythies.pdf
Consciousness as Gerald Edelmans N M N N N N N N N
memory theory

Proc Natl Acad Sci U
S A. 2003 April 29;
100(9): 552065524
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Other Explanations
Conscousness only

Consciousness-only is the foundation of a buddhist theory known as vijnanavada.
Proponents suggest that the sum of experience exists only in our rRimbssophers
recognize this view as subjective idealism. Consciousness-onlg ciawalso be found in
taoist philosophy, notably Lao Tzu and Chuang Tzu.

Bps model

This brief summary is an illustration of an attempt to model altidisciplinary

biopsychosocial (bps) understanding of self-consciousness seen froneripegbive of
both scientific methodology and metaphysical logic where thareral and the inferential
provide a seamless blend of the ontological brain with the epistemological mind.

The achievement of self consciousness is the crucial mental atawing the human
species to monitor the equilibrium state of biopsychosocial ongoingingenties

especially when confronting life-threatening circumstances. ifiiherited proto-semantics
and acquired language guide the required recursive co-generatidme cdppropriate
language and thought to meet the contingency. Thus informed, it allowankuto

elaborate effective adaptive short and long range responses.

Definition of terms
Bps model uses some unusual definitions of terms. These are explained below.

"Sense-phenomenal awareness" is defined as an unconscious, Hedpggsadaptive
reflex response which may occur without qualia. It originates aensory receptor,
wherever located in the body economy, and ends at an effector ofgadulgr or
muscular. - Phenomenal consciousness/awareness is a term noresdlyed for
experience containing qualia in other analyses.

System/network "awareness" is defined in the bps model as thanaommus processing
occuring during the integration of the participating neural né&¢woodules leading to a
stereotyped adaptive response. - normally awareness is definkdoagedge that a
conscious state is present.

Sense-phenomenal awareness may become a conscious experiencéewaeningerential
networks (e.g., memory, emotions, etc.)are subsequently accessadinmahner-language
processors. When experiences are recalled the qualia thatamescalled "conceptual
qualia”.

"Access consciousness” is described as being initially an uncosgmrocess that makes it
possible for a life-preserving, reflex-driven and 'unconscious' sgrea@menal state of
mind to become conscious by making use of available, pertinent and resriconental
states to interact with the novel sense-phenomenal input, a potentially ld&thng event.
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"Proto-linguistic organ” or 'plo’ is described as the first lof defense to guard against life-
threatening stimuli arising from sense-phenomenal inputs (ektewniaceral or
propioceptive). Housed in the amygdaloidal complex, it represents thatedhproto-
semantic (primitive 'meanings’) database responsible for taegvahe corresponding
unconscious fight/flight adaptive Cannon effector response.

"Proto-semantic” input from plo is described as a required ingaticipant in the
subsequent recursive co-generation of inner language and thought be megyired in the
eventual elaboration of "conceptual consciousness”.

Higher order consciousness theory

The 'bps' model of '‘consciousness' is a high order consciousnesg itheohich an
unconscious, non inferential phenomenal state (established from eithee selinsory
receptor input or offline memory input), when confronting a novel kfedtening event,
triggers an initially unconscious access intermediate stageswhlevant modular networks
are incorporated including Broca's language processor neglyrso-generating in the
process the 'inner language' narrative state and accompanyingtthaugpnscious high
order mental state, all of which causally precedes (or islEineous with) the adaptive
response (if any, as we see in dreams).

Notice that bps considers phenomenal states to be non-conscious, tldscaaiuise the
ordinary reader who expects the Kantian term "phenomenal” to be leqit@ the term
"conscious experience". Only the higher order mental state is regardeshssidas".

The 'bps' model basically describes two co-existing, ongoing ainetdtes, one non-
inferential subconscious 'gut feeling' inner sense (BOP, a vafiaytan's 1996 HOP) and
an initially non-inferential unconscious accessing of narrative pEathwleading to
(recursive co-generation of 'inner language' and thought is an opem)oibte eventual
production of higher order thought (HOT) whose content is the fediaigoneself is the
subject of self-consciousness.

In other words, according to the 'bps’ theory, feelings are not padnstiousness until
higher order thought occurs, ie, qualia needs a context.

In 'bps’ theory not even self-consciousness, of which ‘qualia’ mgagldy be considered a
subset of, has revealed its constitutive secrets. This meanbphas a theory of brain
processing rather than a theory of the content of consciousnes&)(@uatonsciousness
itself except when it ventures into the postulate that languageedfidonsciousness are
recursively co-generated or co-causal. More controversial is ntleédiation of the
amygdaloid complex (plo) in providing inherited primitive 'meaningsotpsemantic
codelets) to initiate Chomskian language processing and thoughtnemten, i.e.,
protosemantics precedes syntax structuring. For a more comelgiesition see:
http://home.earthlink.net/~dr.ds/neurophilosophyofconsciousnesssummary/id1.html

Further Readindhttp://delasierra-sheffer.net/
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generic paint programs or (for drawings) some widslailable drawing editor, and that is suitable ifgout to text formatters or for
automatic translation to a variety of formats <wlgafor input to text formatters. A copy made in atherwise Transparent file format
whose markup, or absence of markup, has been adanghwart or discourage subsequent modificdtippneaders is not Transparent.
An image format is not Transparent if used for anlystantial amount of text. A copy that is not figgarent" is called "Opaque".

Examples of suitable formats for Transparent copiekide plain ASCIl without markup, Texinfo inpfdrmat, LaTeX input format,
SGML or XML using a publicly available DTD, and sttard-conforming simple HTML, PostScript or PDF idaed for human
modification. Examples of transparent image fornratiide PNG, XCF and JPG. Opaque formats includprietary formats that can be
read and edited only by proprietary word process8GML or XML for which the DTD and/or processingots are not generally
available, and the machine-generated HTML, PostSoriPDF produced by some word processors forubytprposes only.

The "Title Page" means, for a printed book, tHe piage itself, plus such following pages as aezlaed to hold, legibly, the material this
License requires to appear in the title page. Fanksvin formats which do not have any title pagesash, "Title Page" means the text
near the most prominent appearance of the wotlés ireceding the beginning of the body of the.tex
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A section "Entitled XYZ" means a named subunitie Document whose title either is precisely XYZcontains XYZ in parentheses
following text that translates XYZ in another lamge. (Here XYZ stands for a specific section nanentmaned below, such as
"Acknowledgements”, "Dedications", "Endorsements”,"History".) To "Preserve the Title" of such acen when you modify the
Document means that it remains a section "Entiigd" according to this definition.

The Document may include Warranty Disclaimers rtexthe notice which states that this License appige the Document. These
Warranty Disclaimers are considered to be incluldgdeference in this License, but only as regaidslaiming warranties: any other
implication that these Warranty Disclaimers mayénewoid and has no effect on the meaning ofltiuense.

2. VERBATIM COPYING

You may copy and distribute the Document in any iomad either commercially or noncommercially, prosidthat this License, the
copyright notices, and the license notice saying ticense applies to the Document are reproduceall icopies, and that you add no
other conditions whatsoever to those of this Lieendou may not use technical measures to obstrucomirol the reading or further

copying of the copies you make or distribute. Hosvewyou may accept compensation in exchange folesoff you distribute a large

enough number of copies you must also follow thedé@ns in section 3.

You may also lend copies, under the same condititated above, and you may publicly display copies.
3. COPYING IN QUANTITY

If you publish printed copies (or copies in mediattcommonly have printed covers) of the Documemtbering more than 100, and the
Document's license notice requires Cover Texts, poist enclose the copies in covers that carryrlglemd legibly, all these Cover
Texts: Front-Cover Texts on the front cover, andkB@over Texts on the back cover. Both covers raisst clearly and legibly identify
you as the publisher of these copies. The fronecawst present the full title with all words oktlitle equally prominent and visible.
You may add other material on the covers in addit@opying with changes limited to the covers,cemlas they preserve the title of the
Document and satisfy these conditions, can beetess verbatim copying in other respects.

If the required texts for either cover are too wolnous to fit legibly, you should put the first anlested (as many as fit reasonably) on the
actual cover, and continue the rest onto adjacayeq

If you publish or distribute Opaque copies of thecDment numbering more than 100, you must eithelud® a machine-readable
Transparent copy along with each Opaque copy, aie sh or with each Opaque copy a computer-netdacktion from which the
general network-using public has access to downlogidg public-standard network protocols a completansparent copy of the
Document, free of added material. If you use thiedaoption, you must take reasonably prudent stehen you begin distribution of
Opaque copies in quantity, to ensure that this §parent copy will remain thus accessible at theedtocation until at least one year
after the last time you distribute an Opaque cajine€tly or through your agents or retailers) aftthdition to the public.

It is requested, but not required, that you contlaetauthors of the Document well before redistitgiany large number of copies, to
give them a chance to provide you with an updagedion of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version b&tDocument under the conditions of sections 2 &dhove, provided that you
release the Modified Version under precisely thisehse, with the Modified Version filling the rol# the Document, thus licensing
distribution and modification of the Modified Veosi to whoever possesses a copy of it. In additon, must do these things in the
Modified Version:

A. Use in the Title Page (and on the covers, if angijle distinct from that of the Document, andnfrthose of previous versions (which
should, if there were any, be listed in the Histeegtion of the Document). You may use the sante d& a previous version if the
original publisher of that version gives permission

B. List on the Title Page, as authors, one or morsqms or entities responsible for authorship of rimlifications in the Modified
Version, together with at least five of the priradiputhors of the Document (all of its principattars, if it has fewer than five), unless
they release you from this requirement.

C. State on the Title page the name of the publishére Modified Version, as the publisher.

D. Preserve all the copyright notices of the Document

E. Add an appropriate copyright notice for your maifions adjacent to the other copyright notices.

F. Include, immediately after the copyright noticadicense notice giving the public permission te tise Modified Version under the
terms of this License, in the form shown in the &ddum below.

G. Preserve in that license notice the full listdmfariant Sections and required Cover Texts givethe Document's license notice.
H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Presétwvditle, and add to it an item stating at least title, year, new authors, and publisher
of the Modified Version as given on the Title Palfje¢here is no section Entitled "History" in theoEument, create one stating the title,
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year, authors, and publisher of the Document asngdn its Title Page, then add an item descrildiegModified Version as stated in the
previous sentence.

J. Preserve the network location, if any, given ia Bocument for public access to a Transparent obglye Document, and likewise the
network locations given in the Document for pregaersions it was based on. These may be plactet itHistory" section. You may
omit a network location for a work that was pubdidhat least four years before the Document itselff the original publisher of the
version it refers to gives permission.

K. For any section Entitled "Acknowledgements" or di2ations", Preserve the Title of the section, preserve in the section all the
substance and tone of each of the contributor agleugements and/or dedications given therein.

L. Preserve all the Invariant Sections of the Documeraltered in their text and in their titles. S8@e numbers or the equivalent are not
considered part of the section titles.

M. Delete any section Entitled "Endorsements"”. Susbcion may not be included in the Modified Vensio
N. Do not retitle any existing section to be Entitl&hdorsements" or to conflict in title with anyhriant Section.
O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-mattexcsions or appendices that qualify as Secondarjiddscand contain no material
copied from the Document, you may at your optiosigigate some or all of these sections as invarfanto this, add their titles to the
list of Invariant Sections in the Modified Versisficense notice. These titles must be distinghfemy other section titles.

You may add a section Entitled "Endorsements", igiexV it contains nothing but endorsements of yowdifled Version by various
parties--for example, statements of peer reviethat the text has been approved by an organizasathe authoritative definition of a
standard.

You may add a passage of up to five words as atfeouer Text, and a passage of up to 25 wordsBac-Cover Text, to the end of
the list of Cover Texts in the Modified Version. I@one passage of Front-Cover Text and one of B2aker Text may be added by (or
through arrangements made by) any one entityeltbcument already includes a cover text for tieeseover, previously added by you
or by arrangement made by the same entity you aiegaon behalf of, you may not add another; but ymay replace the old one, on
explicit permission from the previous publisherttadded the old one.

The author(s) and publisher(s) of the Documentatdoy this License give permission to use their esufior publicity for or to assert or
imply endorsement of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documeatsased under this License, under the terms defimexction 4 above for
modified versions, provided that you include in tdoenbination all of the Invariant Sections of dltloe original documents, unmodified,
and list them all as Invariant Sections of your borad work in its license notice, and that you pres all their Warranty Disclaimers.

The combined work need only contain one copy o tlicense, and multiple identical Invariant Sectionay be replaced with a single
copy. If there are multiple Invariant Sections wiltte same name but different contents, make tleediteach such section unique by
adding at the end of it, in parentheses, the ndrtieeariginal author or publisher of that sectibknown, or else a uniqgue number. Make
the same adjustment to the section titles in gteofi Invariant Sections in the license noticehaf tombined work.

In the combination, you must combine any sectionstled “History" in the various original documenfsrming one section Entitled
"History"; likewise combine any sections EntitleAcknowledgements", and any sections Entitled "Defitins”. You must delete all
sections Entitled "Endorsements."

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Docuemd other documents released under this Licearse,replace the individual
copies of this License in the various document wisingle copy that is included in the collectiprgvided that you follow the rules of
this License for verbatim copying of each of thewloents in all other respects.

You may extract a single document from such a ctitia, and distribute it individually under thisdense, provided you insert a copy of
this License into the extracted document, and fotlais License in all other respects regarding &gnb copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivativegiwdther separate and independent documents oswiorkr on a volume of a storage
or distribution medium, is called an "aggregatethé copyright resulting from the compilation is msed to limit the legal rights of the
compilation's users beyond what the individual vegokrmit. When the Document is included in an aggpes this License does not apply
to the other works in the aggregate which arematnselves derivative works of the Document.

If the Cover Text requirement of section 3 is agrdiile to these copies of the Document, then iDtbeument is less than one half of the

entire aggregate, the Document's Cover Texts magjldoed on covers that bracket the Document withénaggregate, or the electronic
equivalent of covers if the Document is in elecitoform. Otherwise they must appear on printed couwbat bracket the whole
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aggregate.

8. TRANSLATION

Translation is considered a kind of modification, you may distribute translations of the Documendar the terms of section 4.
Replacing Invariant Sections with translations regguspecial permission from their copyright hofddsut you may include translations
of some or all Invariant Sections in addition te thriginal versions of these Invariant Sectionsu Yeay include a translation of this
License, and all the license notices in the Docupeamd any Warranty Disclaimers, provided that wso include the original English
version of this License and the original versiohshose notices and disclaimers. In case of a déssmgent between the translation and
the original version of this License or a noticalaclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowdednents”, "Dedications", or "History", the requikamh (section 4) to Preserve its
Title (section 1) will typically require changinbe actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribtite Document except as expressly provided for withie License. Any other attempt

to copy, modify, sublicense or distribute the Doeminis void, and will automatically terminate yaights under this License. However,

parties who have received copies, or rights, fram ynder this License will not have their licensasninated so long as such parties
remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE
The Free Software Foundation may publish new, eevigrsions of the GNU Free Documentation Licensm ftime to time. Such new

versions will be similar in spirit to the presenérsion, but may differ in detail to address newbfgms or concerns. See
http://www.gnu.org/copyleft/

Each version of the License is given a distinguighiersion number. If the Document specifies thaarticular numbered version of this
License "or any later version" applies to it, yavé the option of following the terms and condisi@ither of that specified version or of
any later version that has been published (not dsf) by the Free Software Foundation. If the lroent does not specify a version
number of this License, you may choose any versian published (not as a draft) by the Free Soévraundation.

External links

GNU Free Documentation Licené&ikipedia article on the license)

Official GNU FDL webpage

Retrieved from Http://en.wikibooks.org/wiki/Consciousness_studpesit_versiof
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