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The UNversal rrelates of Gnsciousness
(an attempted deconstruction of experience)

Stephen R. Deiss

Abstract:

Science, common sense and most religions assurtneatse is governed by blind mechanistic lawse Tachine
has no experience nor choice. This creates thiegrablem and leads to problematic options of elative
materialism, emergence, or epiphenomenalism. f&mdifiit view of natural laws gives a fundamentag itol
observer-agents as natural systems with elememtspafrience and self knowledge, though not equitdteours in
richness or complexity. This conclusion is inebitaif one takes an empirically tough minded lobklaysical law.

This argument progresses from well established falobut perception and a systematic analysis ofthogs
acquire meaning. On this basis natural laws arasteas “nothing but” impotent generalizations.th&fiit
governing laws we are left with spontaneous sejfaization in all systems and a natural place éotisnce and
consciousness.

What is an observation? Let’s look at the datan @ne do that without prejudging?.....

Introduction: Applying Cognitive/Systems Neurosci@ce to Science

Herein is an attempt to remove a thin veil thatidour view of nature and of ourselves. Théaaisists in an
adaptive metaphor that made us survivors, but wisicverextended to create metaphysical confuskRemoving
the veil by exposing the metaphor and presentiviglale alternative solves the hard problem [Chatn&©96].
This hard problem arises because the physical veeiains to be explainable by mechanism and redigtion
without any required reference to qualitative eigraze as either cause or effect. So accordingreeghinkers
conscious experience is not real, or it is a usedpphenomenon, or it is for all practical purgosething but”
physical processes [P.S. Churchland, 1986, P.Mrabhand, 1988, Crick, 1995, Dennett, 1991, KoctQ40

Yet our conscious experiences are the only unegalvoute we have to knowledge other than animatiitimning.
This is true even if our experience is merely @t ktep in a long sequence of events in an enacwuaplex
impersonal experimental apparatus. Someone haadbthe meter and take the data. They have twoise the
dial is pointing, distinguish the pointer on thaldrom the tick marks, note the position, seedbetrasts, and then
interpret the reading. If all quafiwere somehow taken away from us, we would no Iphgee any basis for
making any distinctions. We would be unable toaese read the meter. Qualitative differences ase Wwe would
know one thing from another, the roots of all kneside. We cannot conceive nor talk about the warldurselves
without them. Without qualitative differences stiic measurement would be impossible, and thesaldvbe “but
nothing” physical, or otherwise, for us to discuss.

The Universal Correlates of Consciousness (UNC@&)whll be presented here derive from the natuneef
sensation, perception by inference, associative angthat constitutes expectation as constraintsghie
inference, how things are interpreted inferentitdlgive meanings, concepts that guide and somstitijeck our
perception, and how these all dynamically workanscious brains and all other manner of systentge argument
is based in widely known psychophysical principlegsic cognitive neuroscience, dynamical systemsrih and a
coherent philosophical interpretation of what héige are telling us. The foundation for a sci@i@nsciousness
must take into account all of the above along withear understanding of how scientific observatiare
interpreted. The science must not undermine itdélfimately we must look carefully at how scieniseeally
getting done in contrast to any romanticized preeptions.

! Applied Neurodynamics, 1472 Via Terrassa, Encini@A, 92024-5382. Email: deiss at appliedneuttocdm
2«Qualia” here refers to the qualitative differeadr sensation used for making simple perceptsariinations.
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Part I: Sensation, Perception and Conception

When we experience the world we see objects, h@iaes and songs, taste foods and feel identifiabdats and
objects or conditions through our bodily sens@s.do we? In the strictest sense we can directly extraanooe
information than meets our retina, vibrates oudman, or touches our skin etc. The rest of oureegnce must
result from inference, filling in and interpretatiof this information. Our blind spot goes unnetidecause we
infer what is missing using expectations [Ramadnam & Blakeslee, 1999]. Starting with basic visitaking data
involves beliefs in the form of assumptions aneiahces. Yet change blindness shows this candailhen our
expectations override to excess or are otherwigleddSimons & Levin, 1998]. Perception is a psxef
extracting meaning from, or more precisely, assignmeaning to our qualia, our most basic sensatiteanings
are the things that we take to follow from the gisein this case sensations. We do this basediioexpectations,
assumptions, and a learned theory of realitys & fype of pattern completion process going beybadjivens
through synaptic associative ‘mechanisms’ studiekiuroscience [Squire & Kandel, 2000]. The usefs$ of our
filled-in world experience depends on how good weeat interpreting what little data we do acquileis amazing
how much experience we derive from so little sénsatlt is even more amazing how unaware we atbefvhole
process almost all the time. Inferences are ddlias we actually feel we experience what we inféhis gives us a
sense of reality “out there.” Those of our ancestmt so quick to judge were often eaten by prardat

We prejudge reality constantly. What we are giigesubtle qualia, small relative sensation diffeenthat make a
difference to us when we are able to attend to thedhinterpret them. Our beliefs, not all verbedizare based
upon associative expectations generalized from mashexperience (and culture driven hearsay)sthats in
infancy. We have long forgotten learned infereramas generalizations we made in the crib or craywind
stumbling about in our infancy. ‘Forgetting’ isssehow an inappropriate term here since our bragre wot even
finished during those critical periods. We hawrgbtten’ how we learned to associate agency vitiers we
interacted with and how we later managed to inferawn continuing identity from the learned invati®nody
centeredness of our experiences and actions. t8aaht habits became so automatic that they arertoke
personal review without the most rigorous traintn@ve all have an operational theory of reality.e iommon
sense view is by definition one we all share, dedscientific view is rapidly supplanting it, thdugith occasional
setbacks.

The first important observation then is to reatizat we go way beyond what we are given when wegapce the
world, any hypothetical culturally sanctioned worldut there.” There are lengthy complex cascadeamsicro-
associations, most outside our integrated awarettessare triggered when we interact with somegtaind this
interaction is guided by our expectations. Asdbgaexpectations are the foundation of how we erpee even
those things that we take for granted as direceegpces. Consider how we see a tree. What werasented with
is patches of green and brown with a certain ositgont relative to our vestibular sense and a chariatic
immobility plus many other qualia, that is, rel&tigualitative distinctions. (If everything in thaiverse was the
same shade of red, it would be invisible! It is tontrasts that inform us.) Furthermore, theesa@g contrasts are
changing constantly. We turn that raw data intoege’ based on past experience that is held innoemory via a
process of perceptual learning long forgotten aettdd into our developing brain during infancy.isTis a process
of generalization of similar past experiences tasglin the concept of a tree. Perception is cphed. It is just as
much ‘top down’ as it is ‘bottom up’ if not even neoso. In milliseconds we size up this particgjaalitative
configuration, and we fill in many more qualitiestigiven to create the experience of seeing a tfé® tree
experience is the meaning or interpretation ofrefigaration of sensory qualities. The tree we sgén reality’ an
interpretation, a theoretical entity, and in these “seeings believing.” Only the sensory qualia, the expaasiv
moving greens and browns, are immediate. Soméheseord illusion to describe such experience that goes a
bit too far. We experience our theoretical erdityif out there in reality. Just because quaksiramediate and we
depend on them for all knowledge does not meandheynore real than the world we infer beyond théinjust
means they are more immediate and primary soufdeoomation prior to inference. Science has bethe study
of the processes of qualitative observation in @gtion fundamental to science itself. Even withmstience of

% The_ meaningf X given Y to Z is the set of expectatiohias on encountering X in context Y [Deiss, 24J05
* There are meditators who have skills to tone dthese automatic inference processes accompanisildss
reduction. | am skeptical of the traditional métggical spins that are often placed on such moflesp®erience.
Yet clearly meditation can physically and emotitypahange people in beneficial ways [Mind & LifeQ@5].
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consciousness, science is at its essence thetamlled a vast record of qualia, and the publicatelover their
interpretation with theory. An estimated 99% ddtttheory is never debated. Naive realism, sé¢iemtiaterialism,
and much theology results from reification of theéseoretical entities we infer.

When we learn how to start seeing consistent pett@rthe way things behave, one thing we begimotae is how
objects that are thrown skyward usually fall bazkite ground (other things being equal [Cartwri@893]). In
school this consistent pattern is given the naae 8f gravity.” By the time we learn such prin&plin school we
have become so automatic in the way we look atpaejiidge events and processes going on aroungug¢hhave
little difficulty ‘seeing’ that the law of gravitis out there in the natural world right alongsitatttree. After all,
one cannot defy gravity by will. It is independeftus. Moreover, if we are smart we can enginegys to use it
for our ends. Then follows the water driven gnaiitl, the pendulum clock, and many other innovasiomhese
reinforce our perceptual bias. These patternginre’s behavior become ‘laws’ in a second ordicegion.

This is precisely where we start to create the paotflem. We recognize consistent patterns inreaand we
begin to believe that the patterns themselves haarond order life of their own above and beytdteoretical
entities they would govern (massive objects indhge of gravity), themselves reified patterns. [akeof gravity is
seen as a basic part of reality. It is reified.fdct, since it seems true everywhere there assinebodies
regardless of their size or constitution, the ldwravity seems more universal and real to some #van earth or
Newton’s apple itself. There are all kinds of aggpthat come and go, but there is only one verplsitaw of
gravity that holds everywhere it has been testdfligted for relativity). While we might not knowe final theory
yet (maybe some quantum theory of gravity or sttivepry of the future, goes the story), it is assdithat there is
a true final theory out there in the world awaitotigcovery. The final theory is more real to mibstorists than the
phenomenal world it would explain. What if this sad order reification is fundamentally wrong? Itiwow be
shown how denying that reification permits a rolarsd elegant place for mind and consciousnessturana

To understand the meaning of something is to hasedated expectations. If we cannot infer angtiiom it, we
cannot know what to do as a result nor what itifiggs It is very difficult to imagine anyone exgtemaybe a
newborn having sensations of uninterpreted quatfid,then not for long. For them at first everyghis brand new.
For adults whole objects are actively inferred arperienced from incomplete sensory qualities aiwgmaking
our novelty detectors harder to excite. Perceptiequires beliefs to go beyond the given. Scid¢eaehes us that
we really cannot step into the exact same rivecawiBut that does not prevent us seeing a comgtarnging
sensory stream as if it were a fixed thing concalptuan abstraction from the sensory swirls, esldéad rushing
sounds we actually sense. The meaning of a siggrobol or event or sensory quality is all the etpons we
have when we sense it. These expectations inglhde we expect to do, say, or experience in theréugiven the
sensation, including counterfactual what-if scesgve would agree with. It is a set of prejudidediefs and
action propensities that go together as an inteapos of the sensation. These are by no mearexglicitly
conscious. Often they are experienced in sumntarng &s an intuitive ‘feeling of knowing’ or ‘feeljnof
understanding’ or a sense of competence. Intuiteéngs are an extremely important and underrasgpect of all
our conscious experience [Damasio, 1999]. As eeryplex perceivers we cannot possibly attend toyvig at
once explicitly that contributes to any experien8ait we can have an intuitive sensation associatdda lack of
conflict when things are understood. One conjecisithat such intuition is a real sensation dcdrinal resonance
among consistent implications that create an uhitéd readiness to act out.

When we have shared expectations from common eqgaziand common enculturation, we are able to inven
concepts and categories and dictionaries anddadla¢h other about the shared reality we believeScience is a
way of formalizing this process, but it is stillpndent on collecting the sensed data and thempieteng it. The

scientific process is more public and, being intetige requiring consensus and refereed publicatias a highly

political process.

To summarize the first stage of removal of the gkiliding our view, the main points are:

1) Perceptual experience beyond mere sensationatifative differences is an interpretive processlgd by
both past experiences and biases through the lyemmgdaeducation that accompanies cultural immersion

® Given how far the view expressed here is fromctireent consensus, no one will be more pleasantjyrised
than the author if the reader discovers this papamrefereed science oriented journal.
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2) Developmental processes can even lock manysias®eour cognitive architecture thereafter chaggi
how we perceive.

3) Interpretation is assignment of meaning baseuh @xpectations in the form of learned associations
assumptions or presuppositions, and biases alhafhware often culturally reinforced to produce a
common sense theory of the real world that lubeisabcial function and facilitates adaptation.

4) Our natural laws are an extension of this predesn the realm of events and inferred objectiectby
perceptual interpretation to the second order redlpatterns reified in the events and object biiraso
perceived. Both the physical world and naturaldane reifications of patterns of sensed contrasts.

There is no denial here that there may be a rethlitiycorresponds in some way to our interpretimedence.
Modern interpretations of quantum theory seem tmest that this is just not so. However, thaisansettled issue
of interpretation, though the facts are seldomutisgh [Rosenblum & Kuttner, 2006]. Classical phgbkibeory and
common sense both work historically well for adéiptato most environments, and it is seductivedbdye there
really is some kind of independent reality we maptite in. However, it is important to realizettparception and
experience are theoretical interpretive activitiest, direct apprehension of the way reality is,reNéhere is one
independent of our looking at it. Science is bamedbservational experience, and it does not esttap
fundamental fact. Scientific objectivity is notdesl upon being able to see reality without biass being willing
to submit theory to experiment and have the resulbgect to peer review, verification, and pubfiterpretation in
order to reach consensus about what the obsersatiean, reality or no reality. Taking data inldieis a very
theory laden process, a fact that many experimetgglist cannot appreciate. The only real dagesaientists’
personally sensed qualia-contrasts which cannsehbeed publicly. They can only be assumed reaigatethers,
and we can probably thank our mirror neuron sydtemnthat [Rizzolatti & Craighero, 2004].

Part II: Laws of Nature

The second step in removing the veil is to redliet the laws of nature we have created in numeaiotssof
generalization are just thafhdthing but” generalizations. This is very difficult for maagientists and philosophers
alike to accept because it defies common sensis cbhclusion is a direct and obvious result oflgipg the
lessons of the last section to the scientific whgreating meaningful scientific assertions andfysrg them.

Detractors from the science of consciousness aigerpote that we cannot directly observe consciesss, not even
our own reliably by introspection. However, no @wer observed, much less discovered, a law ofa&ither.
Rather such laws are theoretical regularities inafaservation record posited by induction. Itas just that they
are approximations to some final theory subjedhange. Rather | claim that which they are presiioe
approximate does not exist in a metaphysical sewse if we had a final theory all worked out [Dei2806]. This
is a classic application of Occam’s Razor with maitle effects. It goes against a current thatleas running
strong ever since Pythagoras and Plato.

This non-transcendental view of laws of naturedsat all new. It goes by the name Regularism (&ate, 1985,
Dorato, 2005]. In the radical form endorsed hedenies that laws of nature are anything more tegularities in
what nature does. That is, they do not have amgepover nature. Nature does not obey nor contorthem, nor
computationally execute them, nor do they existrig transcendental realm, nor the mind of the goa@sGod.
Nature just does what it does, period. We canrmgdine about the regularities, and there reallysedem to be
regularities in our observations. However, thdyaneans at most that natural phenomena occuiguae ways,
not that nature obeys laws governing its behawhat nature does is the only laws of nature tharebe’

Mere mention of the idea that there is no lawfudewsity in natural phenomena makes many scieatists
theologians, both Eastern and Western, roll thgdse There are two reasons for this. Part oftbey in the West
began when science started to usurp the authdriheadChurch. The popular notion of governing lafsature
evolved as a conceptual half-way-house comprorhiseallowed the enterprise of science to proceddowt
completely pulling the metaphysical rug out frondaneverything that the prevailing cultural biasght, i.e., the
theological common sense of that day [Dorato, 20054Iso kept (some) scientists off the hot seat literal sense.

® The UNCC view is congenial with some types of 8tife Pantheism. For an overview see [Harrisd)4.
UNCC is also a variety of Panpsychism [Skrbina,300 he distinguishing UNCC feature is antisupgéunalism.
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It has allowed science and religion uneasy coexigtdor centuries. This is also what makes itasydor many
otherwise sanguine scientists and engineers t@atlbrse the notion of ‘Intelligent Design’ withcany sense of
inconsistency with science. If nature were goverog laws, then it is natural to ask who made thes;, or at least
where did they come from and how are they enforced.

However, this is more than just a sleight of haocbanmodation by science to avoid the consternatighe
Western Christian Churches. Laws are so ingraimedmmon sense that many cannot imagine any other
possibility. There is something very basic abaunhn cognition that leads us to this view. Thedangtion lies in
our associative memory and expectation-based thqughesses and how they build on sensations byledimg
patterns to create a world view. This point waeady illustrated in the last section. New thingsind us of
things seen before because we remember. Evenwelo not consciously recall seeing similar thibhgfore,
familiarity produces a priming effect so that waddo recognize, classify or respond to similangisi more quickly.
This is obvious and a well established experimefata![Wiggs & Martin, 1998]. That is one reasoa see ‘things’
like trees as outside us and having a continuiegtity and existence. It is a case of moment tonemt re-
cognition even though the sensory input is in tted with the leaves and branches of our tree nwgn the wind
under variable lighting as the cloud cover and aeaghange. So it goes with recognition of refkatent
seguences giving rise to notions of processesusfecand effect and natural law. Another way ofceptualizing
what is happening is to consider it a process titpacompletion. We have a tendency to thinkhef ais
recognition of a pattern that is ‘out there,” bug have no direct connection with the great ‘outéhieRather we
have complex sets of sensed contrasts which we letaripto larger patterns via neural networks iesid. These
patterns can lead directly to actions and memoanghs at the same time.

The summary of the second stage of veil removidlatwe need to reject the belief that there needrything
outside of nature that makes it do what it doelse freader may wonder what added advantage therend posit
the laws out there in the real world or in somedr@ndental realm. It was argued earlier thatehbworld may
include something like the objects we infer, thoitghk not crucial to accept that here. Why net ldws we infer
too? The reason is that if this skepticism casdréusly entertained, then a radical possibilfgms up for
integrating awareness into nature. It makes thed'iproblem’ a non-problem. Such skepticism ifi@ift. Even
those who favor Regularism find it hard not to hadliy reify lawful causal patterns. The metappermeates our
language. It takes some effort to select wordsdbanot mislead by calling to mind the traditiosahemas.

Part Ill: Beyond Blind Mechanical Causality

If nature is not governed from outside by godstramscendental laws, the question is why does Wit it does in
the systematic way that it does it? Why doesetrsso regular? If there are no laws of nature other than whatev
nature does, what does that do to the notion cdalay? How can anything cause anything elsedfetis nothing
that makes things happen? Why do things ever @arigpr that matter, why is there something ratthesm

nothing? How do we approach the process of exfitamd we cannot appeal to universal laws thatlaixpthings

in terms of causes and effeéts®/e habitually interpret the world causally. Whea hear the answer to a “Why?”
guestion, it always starts with “Because...” We @gpeagainst the main pillar of common sense.

The prevailing view of physical theory based ondanature is that one thing blindly causes anadleording to
the mechanistic laws. This provides the backsto@fl scientific explanations. The logic of expddion goes
something like this: A always causes B, and B gbr@auses Gecausef the laws. A happened. Therefore C was
inevitable (again, other things being equal [Caidht; 1993]). A-B-C is a mechanisbased upon cause and effect.
Cause and effect is because of the laws. No oAehat to think, make a decision, nor have expesgsrto cause B
and then C. However, if there is no transcendergeéssity to the laws of nature, the concept oéality will

clearly need radical adjustment. If nature justdwes, then even if it is regular it is fundamdptapontaneous and
self-determined, though obviously not random argticious. The root cause of every event in thalfanalysis
would seem to be energetic, self-organized, whgdtesn-synchronized spontaneity. What is self ogdion?

How do systems get synchronized to move effectiwélly a direction or evolve? Whence is this en@rgyWhat
would a non-causal answer look like? This is hlardven discuss without self-contradiction.

" Hypothetical quantum variability at the Plank scislignored here.
8 The old approach has a similar problem. Whateatse laws of nature? ... and that?...etc. ad infinitu
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Perhaps we should start with a more basic quetsin What is a change? Wherever an event isated,
something changed. That is because detected eaenthanges that occur on a contrasting backgrofindn-
change or a differing background rate of changaini¥erse that was totally static might as well exist. It would
be undetectable and irrelevant. A change that ingsjnciple, undetectable would not ever be pathe empirical
world except as theory or fantasy. The change wemir along some dimension (color, spatial locatéic.).
Therefore there are dimensions of contrast. Dietedf change requires concurrent sensitivity ®world
configuration along that dimension of contrastisat there is a detectable difference, or elsegitires concurrent
activation of a memory representation of the caatitng side, a model. In other words, in ordertfare to be a
difference that makes a difference there has tiovbeor more things that can be differentiated amahgared by the
system that would respond to the difference. Likevsystematic non-random change itself requirasang to
occur in the first place. The seed of the nexesta behavior must be present in the current stadebehavior even
if there is a dynamical nonlinearity. In its mesnple abstract form such memory is a form of tagise to random
change. It is basically the foundation of ‘inertiathe general sense. Therefore, in order ferg¢hto be any
detectable change, there also has to be contrasérip. Without any change, there would be nthahing as time
because change is the basis for building clocksths leads to rather interesting conclusionsothihg detectably
endures and exists with inertia unless somethisg isldetectably changing by contrast. The changhes some
kind of dimensionality. Nothing is changing unlsssnething else, relatively speaking, is static @mduring.
Inertia, dimensionality, time and change defineheather, always accompany each other, and arévestateach
other. None of these are ever conceivable infisplavithout all the rest. Contrasts are fundatakenUntil
detected somewhere, changes and contrasts asvantland do not make any difference.

What then is an observer? In order for a changeake a difference, it has to be detected. Thectieh of such
change requires a sensitivity to the contrast istjian. People can sense red-green contrast. IEpmgrtical V1
cells respond to small oriented patches of lumirasantrast. Retinal cones respond to photon wagtis
differentially. For all these there is a differerthat can make a difference. Most of us readiknawledge that
there is a qualitative (quale) aspect when peagieesred-green contrast. But the almost univéiaalis to deny
any such sensation to the complex cell or theaktiane cell. Why? As long as we assume lawso$e and
effect, we can deny any need for sensation inithpler systems. But that leaves us with the haotblem of
where the sensations enter into experience thaingeniably have. Occam’s Razor has been implioilsd to
deny sensation or conscious experience anywheri@ buains, and there are those who question ih &eing there
as well. However, if we instead use Occam’s Rézaut away the supernatural transcendental vielaves of
nature, then there is little reason to assumethigatiniverse is divided into sentient versus onéchanical systems.
It is more consistent to assume that apgtem that can respond to a contrast has semsdtibas it responds. If the
contrast cannot in principle be sensed by any meatcletector system, then it is irrelevant sincéingtcould ever
happen as a result. The universe is made of diffars that can make a difference to some obsenfemiation).

It is natural to ask if such primitive system sditge are conscious the same way our own are im@leur whole
brain and body. This question is motivated byrdanifion of fundamental panexperientialism [Skrhig@05].

First, it must be noted that not all of our ownsaions are conscious. We sense things arounadduseapond to
them in real time constantly, often without beimgsciously aware of them. As our attention shifésjous sensory
modalities come into awareness in various comhpnatas part of our flowing stream of consciousnasd,then
they disappear again. One moment we are attenditige itches on our foot, and the next moment reeattending
to the itches inside our head, our thoughts. Véensi® only be conscious of things that matter okeva
difference? Why do some of our sensations mattémat others? To answer this requires a cledesr of what
consciousness is. This is a concept used intdmature with seldom even a feeble attempt at dieim We can
and must do better. The following is offered,fadsyia discontinuous conceptual leap, as a newdfést

definition. The motivation behind the leap mayreesbscure at first but will slowly become clearer.

Consciousness is a process of assigning forwariihmpomeaningful interpretations to contrast-basedsations by
acting on them or at least recording them in mentomnake a future difference in action. Meaningful
interpretations of sensation in turn are sets afsistent relevant expectations (implications) abebat is, will or
could happen and the selection of plans guidingtwhao (action oriented decisions), accompanie@xgcution
or preparation for execution. Interpretation givibe sensed patterns of contrast meaning by fillnignplications.
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In summary, consciousness is an interpretatioee$ary contrasts that make a difference to behavigranted
that sensation is ubiquitous in nature, then cansriess is the very essence of nature’s unfolditigosganization.
This is true whether it be unfolding in simple gyas or complex brains. Interpretation of meanarg;onscious
experience, is really a prediction, decision arttbafmemory process. In our brains the expectatamd plans are
based upon associative memory that provides intigato work with. The decision process involves
synchronizing and orchestrating conflicting setasgociative expectations and the associated guams to
produce a coherent and executable or realizabldt.reEhe result is recorded in the actions takesh the change in
system state which results in synapse and ion-gdtadnel based memory changes in our brains. ddwved
expectations/anticipations resulting from the pssceake the total experience.

We saw earlier that our naive view of real objectd their vicissitudes comes from interpretatioserised
contrasts. Then we saw that laws of nature a@dded layer of interpretation on top of that. Tdssinition is a
natural extension of these insights to clarify wb@tscious experience is. A normal state of canscawareness is
not a passive process of data collection and reptason on a stage. It is intentional with arveard direction into
the future. Some terms from folk psychology matyally apply after all, without dualism nor supeuralism nor
anthropomorphism.

Perception involves going beyond basic qualitaseesory contrasts. Consciously experiencing sdanwethvolves
putting an interpretive spin on what is being sednseudely speaking, “what it means to me.” Whafants might
see green-brown wavy patches of color, a child segya tree, and the adult may see a forest.cmazse the
interpretation relates to what one might then @ach to explore, reach to climb, or reach for aeramespectively.
This immediately suggests why the enterprise ofcdefor the NCC has so far been sterile. The whaodén and the
whole body are involved in being conscious becausepretation of meaning is a whole system functioawing
heavily on all the memory in the whole system,jnst synaptic memory either [Deiss, 2005b]. As aayrologist
will confirm, being quadriplegic, for example, rétsun a greatly altered state of awareness. rpnéation is
synthetic and holistic at a system level. | walVe the ‘system’ notion undefined except to sawiblves internal
structure, stereotypical orchestrated action, abdwmdary of functional separability for practipalrposes or
analysis.

Returning to the question of why some things wesseand react to never reach consciousness, theahaw/to do
with the creation of new interpretations by a dieciprocess that resolves ambiguity. If theredsambiguity in the
significance of something and the system respanebvious, the meaning assignment and responsers m
automatic and less unconscious. It is built into memory and reflex associations as internal caims. Only
when there is ambiguity through novelty or a cantfio resolve is there a need for disambiguatiahreaw coding
to create a new meaningful interpretation. We thecode new memories of how we interpret what e ar
attending to, and those are our remembered expgesehat guide us. New interpretations being eedaato
memory are the conscious ‘state changes’ for legstems. We can remain oblivious to things thatower-
learned and require no new interpretation. Oneillshiot therefore conclude that elementary systdmsatoms
have no consciousness since they behave mechgnitfaljuantum theory teaches us anything, it & thothing at
that level is classically mechanical, and perhagon any other level either. Quantum systems laaveiguities
(superpositions) as their state evolves, and wanetibn collapse is required for something to dbfusappen.

If an arbitrary system is going to change statenforg) or behavior (action) by interpreting an evantl do so
without lawful guidance, then it must first detéoé event using a contrasting reference frame. sybtem itself is
such a reference frame. It has inertia in the fofiits relatively static state and behavioral mataen. If it had no
inertial state nor behavioral momentum relativettrer things, it would not exist as an identifiabjestem. It has
internal structural constraints that provide stagetinuity. The reference frame used for integtien can therefore
be the system’s own reference frame or a modeh @xéernal one, which is the same thing since tbdehmust be
internal to its reference frame. The model cabuil-in from past events to provide a basis fatedgon of change.
A system reacting to an event or change is impficbmparing what is going on now with inertial eolations
from its own state-encoded past. That too is a tyfpexpectation. It thereby senses a contrasidest the way
things are (current sensed contrast) and the waggtare expected to be based upon the past (meprediction).
Expectations are a direct result of inertial mornenin a system. System state and behavioral &nprévide
constraints. The act of interpretation of a sertgadrast involves deciding and acting in a strreduvay guided by
the internal constraints. The structure in thaéibacneed only depend on the system’s internalatper. This is a
kind of self-determined constraint satisfactionga®s usually involving generous feedback. Theegfareference
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frame is more than an abstract geometric poirtténghysical world. To respond to an environmetdaltrast such
a system must have inertial state memory whichh(wétriable degrees of complexity) encodes or matthelsesults
of the system’s relevant past interactions withrdst of the world. The classical concept of asester in
theoretical physics is the ultimate example of a&€3an disembodied mind. Real observers areragstégth
inertia interacting with others to interpret andate events. They are a reference frame withrefdfence acting
according to internal constraints. A key featuréhes description of contrasts, sensation, sdinence, state
memory, interpretation and action is that it apptie any kind of system ranging from what is noifynebnsidered
the mindless physical the goal directed biological to the self aware hnmB&very functioning system is a self
conscious process in a self organizing univérselikewise applies whether the system can batée as classical or
requires quantum mechanical description. Diffetgpés of natural systems have evolved that seiffeeatht kinds
of contrasts and respond differentially. This nsetirat sentience and consciousness are both baie hatural
world, and the universal process of consciousnestefined above is what is left after supernatianas are
subtracted out. It also means that it does natire@ brain to be either sentient or conscious.

Rather than think of natural systems as pawns udaldaws mediated by forces, we should think efritas simply
acting out their nature so that what a system depends only on how it is structurally defined tigkato other
systems. For example, an electrical field doeffett neutrinos. They have no charge. Itisindhe neutrino’s
nature to interact with electric fields. The eleats internal nature is such that it does inteveith an electric field.
But the field does not ‘cause’ it to do anythirithe field just is what it is, an electric field.h& electron and
neutrino just are what they are. Each has a naefieed by what they do or what happens in thisuchstance
when the charge and field are brought togetheis ribt that the field causes the electron to mdtvés the nature of
the electron to start moving in the presence a@dld,fthereby defining a key aspect of being acted®. The
notion of causal powers [Molnar, 2003, Mumford, 2Di3 not straightforward.

This approach does require changes in how we exthaigs. If there is no causal necessity, therelbectron must
behave as it does according to its internal streabn nature, i.ehy definition. To explain how the electron
behaves, we look at how it is defined. We usemsiori® to a deeper level of theory that explains thetetets
behavior the same way we should explain other monmeplex molecular systems by recursion to the edadevel.
The end result of looking at natural systems thay g realization that they do not react passitelgutside causal
influences. They act out their nature when inaiarenvironments as if having preferred behavidrisey are only
constrained internally by definition. Every systeeems to have one or more limited degrees of dradd how it
can act. If it did nothing, it would not be detstti.e., sensed. If it could do anything at randib could never be
identified as a consistent phenomenon. Thereane shings that it does not do, and some thatiays does.
Elementary particles have few degrees of freedBeople have vastly more. When we explain systenatiors
we are not finding causes, we are describing threlower level terms of more basic theoretical syst¢hat
comprise them and which define them relative t@p#ystems. This is a process of explanation ftos
descriptions rather than causes. Nature is whgt But we can only know it conceptually in s &s we sense
and interpret the sensations. All systems inulas are actors, not passive machines. Systemi$lavels are self-
similar in respect of having sensation upon intéoacand a tendency to interpret what is happemnirgyself-
referencing way to channel behavior or change.

Summarizing this section, a better kind of sciemwoeld explain all of nature and its action recuespvby the
relative actions taking place among its most funelatial constituents which are to be illuminatedHhmory and
experiment. The manner in which they act defihesantities and relationships between them. Ciysaho
longer the central theme in giving natural explaoret. Recursive definitions replace causal exglana. Nature is
self-similar bottom to top with no need for disdonbus emergence of consciousness. To those whidwetaim
that our conscious awareness is nothing but thénamestic activities of billions of nerve cells theply would be
that our conscious experience is a process ofesa@iand meaning interpretation that is happeriadj theorized
system levels in the natural world.

*This view of sentience and conscious interpretaiticail systems has radical implications for thegar
interpretation of double slit experiments, wavechion collapse and decoherence in quantum phenomkith has
been so troublesome since the Copenhagen intetipretgand Von Neumann’'s mathematical analysis. Hewe
there is insufficient space to fully explore thaté&

19| am not proposing that reality is computationglise of ‘recursion.’ | mean it in the sense bierarchy of
system definitions. The recursion is in the preagfsreading out the definitions for explanatorypmses.
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Part IV: Self Similar Sentience

If systems act out their nature in their environtrrather than being passive pawns of their envirmirhow do
they know the environment and how do they act.heW¥ does their agency come from? This is wherdely
thesis comes into play. Every theoretical natsiyatem has a state reflecting its history. Ittesiends to evolve in
characteristic ways in certain environments andipce behaviors. But is has to detect the enviranteeinteract
with it. There has to be an interaction. Theriatéion is defined by the nature of the environrseptoxies
(photons, sound waves, etc.) and the nature afytbiem receiving them. If the system does notatethere is no
sensation. With no sensation there is no behaviesalt. In this view, neutrinos are nearly sées® but most
other elementary systems in nature from quarkataxges are strongly interacting with their envimemt and
thereby sensing it. Interaction-sensation andsthie changes it leads to are the beginnings dreeqre

Whenever a system interacts with its environmeenelis a simple sensation of a quale uniquely ddffor that
system and that interaction. In the same waywleaget a sensation from a photon striking a rodqgaeseptor in a
dark adapted eye, an electron gets a sensation itviseriolently impacted by a photon from its emriment. If
photons striking our eyes can lead to seeing, there must be something it is like to be an electdosorbing a
photon. It has some kind of sensation. If thetphanade no detectable difference to it, there didnal no
interaction in the absence of laws of nature gamgrnThere would be nothing to do. Without naklasvs
sensation is a necessity. For this reason it meéese to ask what it is like to be a electron.

When that sensation is then interpreted by thdrele's state update process to decide how to chatiage and/or
behave, it thereby creates an interpretation ofrtb@ming photon just as seeing a flash of lighgmimake any shy
animal withdraw and hide. The change of statetmatdhvior is a prototype of assignment of meanirtpeéophoton
by the electron, just as our assignment of meatairggcomplex visual scene is done by us on intienaetith many
photons. It is a difference in complexity of senssanore internal state, and more behavioral degré&eedom. It
is not a fundamental difference in kind. This iseg aspect of nature’s self-similarity.

All systems interact with their environment in sifieavays that result in changes of state and emitiehavior.
What they do defines them to us. If they neveratigthing and never interacted, they would be waiable and
indefinable. Being able to sense some parts oftivronment is a cornerstone of this ability. Muoks have been
written about ‘signal detection’ theory, billiongent on ‘particle detectors,” and design is ongdorcall manner of
electronic and other ‘sensors.” These metaph@saggestive of a kind of low grade sentience tijinout nature
and our technologies. It makes no sense at albim that neuroscience can explain human expegiénterms of
neurobiology and neurochemistry, and then alsarcthat there can be no sentience or consciousngsgare but
in whole intact brains. In addition to being exsiesly self-congratulatory this creates an artifigiroblem of
emergence. The main reaction to that problem bas the eliminative and epiphenomenal strateds@spler
systems may not have complex nervous systems aaatime kinds of highly differentiated qualitieseaperience
we have nor the ability to report them. It doesfodow that they have no sensation or experience.

Claiming that only brain-like systems can have tative experience, and that all other systemsatune are purely
mechanical is what created the hard problem. @rother hand, eliminative materialism denies thg thing we
can know for sure, the qualities in the contrastsewcounter. As already shown it is from theséwainfer and
construct the theoretical scientific world that@hative materialism appeals to. Without qualitatilistinctions,
materialists have no data for scientific study.n€§lstent eliminative materialism eliminates matesm and thereby
reduces itself to metaphysical oblivion. The cotigeavy research emphasis on the NCC, or neunadlates of
consciousness, will no doubt help us understandbaurprimate awareness better. However, this neels
augmented by a search for the universal corretdtesnsciousness, the UNCC. Without addressindnénd
problem, one would be able to look at the NCCyé#refiound, and ask “Yes, but why ddksat make it conscious?”

Simple natural systems are no more mechanicalwieasre. They are agents like we are. They just fewer
degree of freedom in behavior, and much less stidemation to draw upon and keep as a historyfdture
reference and action. When we give a recursivéaegtion of human experience and behavior, at mat plo we
need to cross a line from a realm of sentiencentoas blind mechanism. We and the rest of natteeofthe same
sort oozing with sentience everywhere in the racarkierarchy. We are all actors and part of tttoa. The
dualistic separation we feel from the world is pattte result of our bio-culturally inspired supmity complex. It
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was easier to rise to the top of the food chairemMhélieving that everything else is nothing bfibad/energy
source or some kind of ammunition/tool. Now theldi@eaps the consequences.

Part V: Connecting Sentience to Consciousness Wéemory

The final step in removing the veil of the hardlgeon requires thinking more about the relationsiepveen
sensation, memory and conscious awareness. Theecerecord of anyone ever having a conscious expmr that
they were unable to remember for at least a fewatas1 This includes the famous neurological p&iehM and
E.P. [Squire & Kandel, 2000]. Such patients aftcédéd by medial temporal lobe damage (Hippocangics
associated structures) affecting their long terrmgy At the same time there are many examplesuaf thduced
comas under general anesthesia for which there imemory and no conscious awareness. There areraum
examples of people awaking from a multi-year conth vecall of everything almost up to the pointttttee coma
state started. There is an intuitively obviouk lretween being conscious and laying down percéptuet
declarative memories. When people are asleeprémgmber little of the dream experiences they hiangigh the
night. The memory differences between coma, seepwakefulness are exemplary showing a fundamaritabf
memory in awareness.

Having a memory trace that lasts beyond the imntedieeting sensation creates a dilemma. A neeraation
opportunity with the environment may arrive whiteetsystem is holding a trace of the previous ictéra.
However, if the system is capable of encoding #resation and incorporating it in its state and kisas it
happens in real time, then this overwrite problem lbe solved. By updating global state and glbbahvior in
real time, the system is thereby interpreting #mesation and creating a kind of memory. Such aongin a very
simple system might not be retrievable for repeatqubriencing the way we normally think of memokowever,
if it becomes part of the system state, and theeeystate is referenced in all subsequent systéionagecisions,
then past memory interpretation remains essenti@hine by having a lasting implicit effect. Inat case it is an
implicit memory creating a disposition toward certiuture behaviors perhaps by conditioned learnitigould be
called a prototype of an expectation whether tistesy is a brain or not. Referencing system staseibsequent
system behavior is self referencing It is a prgietof our own elaborate and ornate self awarembsse we reflect
on the interpretations of our personal history.

The more system state that can be used for keepilifferentiated history of perceptions (perceptnemory) and
interpretations of past sensations (the runningcgfic story in declarative memory) to factor irtie tnterpretation
of new sensations, then the more inner directedadagtive the system can become. The more exfmeat has
accumulated based on past experience, the more @évmcomes of present implications by anticipatime future.
The more degrees of freedom the system has in wetepparatus, so also the more adaptive. Buaergmory
and extra degrees of freedom come at a price.sy$tem then has multiple options for interpretind eesponding
in the present moment and a potential for confiicthe expectations and preferences encoded.nibine complex
the system, the more complex the decision makingd carrespondingly there can be more stress.

In the simplest physical systems, this may be ¢laénm of the collapse of the wave function. In st complex
primate systems, it may be the reason for glolahtho-cortical oscillations or widespread fieldqutals in
different frequency bands, and the general needyfiochronization across a ‘global workspace.” Ehesy be
required to achieve global sync [Strogatz, 2008g&i, 2005, Pikovsky et. al., 2003] and get thele/hoain in a
multimodal consistent state that can lead to prideiorchestrated behavior rather than uselesslastiuctive
flailing about. Movement of any complex systent thas multiple subsystems in any coherent directopuires
some kind of internal global synchronization. Arpag do not have neurons. However, they do serigemtu
gradients. They have to move on that basis toweirvhey have to put their best foot forwardiespeak. This is
a kind of decision based upon sensory input. # d@cumented long ago that Planaria can learn hgssdpast
experience with a very simple nervous system. Bgtogic do we assume such systems are not seatidn
unconscious. Just because an organism does ogfnige itself in a mirror, does not mean it is with basic
sensation or conscious awareness. Consider arsanoeking into the mirror upon awakening fromaa. Just
because a system cannot talk about it's sensatimthénterpretations does not preclude having consci
experience. Consider an ambulatory wide awakepatith aphasia after a stroke.

Once accepted that all systems have sensation wheteraction with others, that they are not passind
mechanical, and that they can have varying amafrdtate memory used to store and update behavioral
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propensities, then we have a foundation for conscexperience and a rational mind, based upomthenial
constraint structure guiding all such systems. rBbe electron, once hit by a photon, changes statavay that
influences how it will respond in the future. Alstems have state and behavior. All sense aedhitwith some
subset of their environment in systematic wayshefy did not, we could not identify them as systerfhis is true
even for aggregates with very low degrees of freetike rocks when viewed on a longer time scaldl. nAtural
systems have these fundamental properties of sensateraction, state, behavior, and self upddteat is all that
is required to be sentient and self aware with sorade implicit expectations about the future. Wihee write
down the set of partial differential equations tti@scribe system behavior and we set the boundaditions, we
are not describing a mechanism. We are describireg we observe (other things being equal) and wieatxpect
for future observation. The system itself is thibediment of those expectations and the experiehtreeir
application.

There are several key ideas here that need emphEsissystem state is its memory, and the memasyphocess
inertia that represents expectations as constramtew future state changes and behaviors willvevoThe
system state update process accommodates stateryniantize behavior and state change processes ig;hin
simplest form, self awareness and self determinatithe more that a memory architecture allowsa&sociated
memories to be active or have influence when thegesensory inputs, the more interpretation of nmegtiere is,
and the more anticipation can be used to prepegsmnse ahead using predictions via the state@wolprocess.
Memories allow re-experiences of past experiendding to the present sensations by filling in nrigsiletails.
They are what gives consciousness its presencéraadpan. In cases of extreme systems with \agel memory,
there arise plans anticipating the future.

There is a natural continuum of progressively namaplex and differentiated conscious awarenesksystems
have this in proportion to their complexity. Sgieecilly then conscious awareness is what happersahsystem
synchronizes or distills out of many possibilit@se course of action which is the meaning or imtetgtion of its
current sensed situation and it then updates witttea ‘representation’ of that meaning. Whatidigtishes some
conscious systems like people from simpler systeftes) characterized as ‘brain dead’ is not the lafck brain or
having a dead brain. It is the lack of a sophédéd functioning memory system, fancy sensors naaay
behavioral degrees of freedom. These all have tapband running as a coherent system, that isMranand
updating by interacting with the environment. Meophisticated system memory enables associatimgre rich
and varied set of expectations about the futuredas extrapolation from the past. That is whaggius such a
rich sense of presence in the world and makes we oumsciously aware of the nuances of what is éaipg all
around us. As we take in new sensations we argtaotly reactivating traces of past experienceghvhelp
interpret the new sensation and resonate withptdoluce a familiarity. The continuity in this oemnce from
moment to moment, and its continuing renewal ishthsis of conscious experience. The simplest systeve far
less state usable as a source of resonance amceapmnding reduction in awareness.

There are no zombies. There could only be a zoihbisystem were completely governed by mechanisthe
type rejected here. The concept of a zombie cqragfy from our human knowledge of sleep walkirBeing as
complex as we are it is often possible for soméspafrour brain to not participate fully in the @ behavior we
produce. Some parts of us can carry on withowgrsthin particular, some memory systems can gtojating some
representations while others are still generatiglgalvior and running the physical plant for movemdnis from
such lack of fully integrated memory and behavimat twe can imagine zombies, detect unconscious/esti
automaticities and all the rest. These are albcimus states at some subsystem level but leggatéel with overall
system behavior, and remembered differently oftemonassociative ways.

This is the last step in removing the veil thaht$ us to the ubiquity of consciousness in natiitee concept of
passively ruled mindless mechanism is so ingraingde current materialistic scientific world viethat it may be
incapable of broadening to accept such a radigaldigm shift. To many scientists it may seem fastoutrageous
to even entertain. The only advice | can give ¢heidentists is to paraphrase what many of there baid over the
years to me. “Look at the data” and in this cabatthe data are telling us about how we intergagdh. We know
more today than ever before about how perceptioncanception work, and how they are comprised from
associative memory. There is no longer any needdofusion about where consciousness fits intadteral
world. It is everywhere. This is the time to ramine the foundations of scientific epistemologg &me up its
metaphysics. Science does have metaphysics, aadrig that only leads to bad scientific metaphysespecially
so for a science of consciousness.
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It is hard to prove any hypothesis correct, andhmeasier to prove it wrong. There actually areegixpents one
can do to clarify the relationships between menzorg awareness using current methods. Close ciorela
between conscious perception reports and episoelinary formation would be supportive. Correlati@ivieen
conscious perception and selection among streasfbulguous choices would also be supportive. Coisqas of
the reported character or flavor of experienceoaspared to how the experienced situation is ingtgar would also
lend support. Defining a metric of degrees of di@a in behavior and state memory complexity thanspmany
levels of system organization would enable us fae a correlation with some agreed measure ofavess
[Tononi, 2004]. We also need a better definitibrnvbat makes a memory a memory in the most absseage. A
taxonomy of interpretation processes would helmpstvhelpful would be better understanding of howpde and
complex systems self-organize to produce cohesgnthronized or orchestrated behavior from the tumarevel
on up. Much effort is going into that field alrgadPerhaps a better interpretation of quantumrthed! also
suggest more decisive experiments that supposgfoter this line of thinking.

We always start with assumptions and expectatiadssae what experimental predictions inferred ftbem show
while evaluating how satisfying the worldview istiseems implied by the assumptions. We intetpeet
experimental data based on other criteria of whasttutes a good fit. If we really do perceiveibference from
sensation and then theorize on top of that by @arithference, it would seem to lend further suppmthis cognitive
neuroscience inspired view since we cannot esdaies our basic way of doing science. Good seiézads to
meaningful interpretative explanations that hawedjtive value and useful implications for actidhanyone can
prove that science can be done consistently arer sthy, that would be a critical argument agaihst UNCC
view. That is a challenge | leave those inclinetde¢ dismissive.

Part VI: Summary

The Universal Correlates of Consciousness or UN@Ggstems theoretic properties of all naturalesyst
including us, the universe and our artifacts. Ummary:

1) Natural laws do not control nature. They ddmeit.

2) All systems sense their environments to vargrignts in the interaction with them.

3) All systems are active agents rather than mechbpuppets.

4) All act or react on the basis of current stateeflective step.

5) All update state creating thereby new memory.

6) All create coherent synchronized behavior oe disintegrate.

7) System state contains expectations and behawm@dencies in the way internal structure consgai

8) Decisions have to be made where there is contplesading to inconsistent alternatives and canfli

9) This ongoing process (sensation, interpretatieffective state update, and state guided decfsion
coherent behavior) in every systétonscious experience, and all systems from eleangpairticles on
up to brains are theoretically dynamical systemarigpall these characteristics with varying amouwfts
complexity.

10) The universe consists of nested systems, ati@gary the whole universe can be defined recusa® a
huge aware structure made out of fundamental ae@rstituents with a beautiful self-similarity.

Laws of nature are theoretical entities which oaceepted create a wedge for mind-body dualism tinge
science thereby creating a hard problem that seisadar has mainly dealt with by denial [see Gomyan
admirable exception, 2004]. This is also the zise of the free will versus determinism conundrum

There is no great mystery in how brains come todrescious. Nothing need emerge. It was alway®th€here
are no zombies. There probably is no simple iablatNCC. Some systems have the memory capacistdang
vast associative expectations that can be activatedmely rapidly and applied to behavioral choi&me
elementary particles like neutrinos are very busy keeping themselves going in a straight lineer€ is no
“spooky stuff’ nor “wo00-wo00 science” in this viewRather this view comes from exposing and getticgf
some of the spooky stuff that other so-called teomgihded scientific materialist approaches leaveucied.

There is still much room for awe and inspiratiorihis view of nature. One can view the ultimatedietical agents
in nature revealed by recursion, either metaphilgidheologically or phenomenologically. Depenglion one’s
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proclivities this leads to the usual alternativaenses: science, religion, or perennial philosomspectively. But
under the UNCC thesis these are different viewh@fsame conscious processes with potential foifecation.
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