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The human brain is probably the most complicated si ngle structure in the biological

universe. The cerebral cortex that is traditionally connected with consciousness is
extremely complex. The brain contains approximately 1,000,000 km of nerve fibers,
indicating its enormous complexity and which makes it difficult for scientists to reveal

the function of the brain. In this paper, we propos e a new model for brain functions, i.e.,
information-guided self-organization of neural patte rns, where information is provided
from the abstract wholeness of the biophysical syst em of an organism (often called the
true self, or the “soul”). We present a number of ar guments in favor of this model that
provide self-conscious control over the thought pro cess or cognition. Our arguments
arise from analyzing experimental data from differen t research fields: histology,
anatomy, electroencephalography (EEG), cerebral blo od flow, neuropsychology,
evolutionary studies, and mathematics. We criticize the popular network theories as the
consequence of a simplistic, mechanical interpretat ion of reality (philosophical
materialism) applied to the brain. We demonstrate h  ow viewing brain functions as
information-guided self-organization of neural patte rns can explain the structure of
conscious mentation; we seem to have a dual hierarc hical representation in the cerebral

cortex: one for sensation-perception and one for wi [l-action. The model explains many of
our unique mental abilities to think, memorize, asso ciate, discriminate, and make
abstractions. The presented model of the conscious brain also seems to be able to

explain the function of the simpler brains, such as those of insects and hydra.
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INTRODUCTION

In our previous publications[1,2,3,4,5,6,7,8,9,10,11], we discussed the nature ofypidaell
communication and deeply structured quantum fields, the structutbeoheocortex, and human
consciousness[12,13,14,15,16,17,18,19,20]. With such a background in the literatureawdlbskable
to understand our motivation for the development of a new theory dirttie, as we need a strong
scientific foundation for holistic medicine[21,22,23,24]. Holistic madiccan provide us with new
treatments for many physical, mental, sexual, and existdmtiman sufferings[25,26,27,28,29,30,31,
32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60]. Our former
philosophical works on life, brain, consciousness, biological infeomabrder, health, and disease have
led to successful treatment of patients with many diffelhealth problems[61,62,63,64,65,66]. It is our
hope that a more profound model of the human brain and consciousnessilitatef further progress.
Our work is based on many publications by gifted researchers, such as FrepReijcimg_owen, Rosen,
Anand, and Antonovsky[67,68,69,70,71,72,73,74,75], and many others, who created the fouadation f
psychodynamic psychotherapy[76,77,78].

The present work is neurophilosophical, not traditional neunatsioee It is based on many different
sources of contemporary thoughts and is, thus, highly interdisciplinary. Guideais oaxiomsare:

1. Everything has a solid particle and an energetic wave aspeotding to the laws of quantum
physics.

2. Everything is, thus, an aspect of energy. We live in a quantuid whbere everything, when it
comes down to it, is made up of interfering, nonlocal energy fadldsquantum nature[8]. These
fields are structured and can carry information that can used by the living
organisms[1,2,3,4,5,6,7,8,9,10].

3. Everything is, thus, an aspect of matter, such as atomsaeadutes giving rise to biochemistry
that can be used by the living organisms.

4. A living organism has two sides: subjective and objectivatter and consciousness that are
bridged by biological mechanics, including — according to our underatarddoth biochemical
and informational quantum mechanics. Our hypothesis is thatgalhisms, even bacteria, have
consciousness and a sense of subjectivity. We doubt that aheisuswareness or subjectivity,
but then again, we need to define what we mean by “subjectaily™consciousness”. They are
two difficult and thorny terms with many meanings and connotati®uabjectivityis defined as
the sense of a self, meaning being a “container” with conscioushéself as being separate
from the surrounding world. So, lmpnsciousnes&e mean an entity’s ability to represent, in its
informational field, the inner and outer world in a meaningfuy.Waeaning rises from purpose
or intent carried by the conscious entity; whenever sometiéfygs the being realize this inner
purpose, meaning is felt. If a virus can sense its surroundingl watthout sheer mechanical
stimuli, then it has awareness and consciousness by our defirfitios, awareness is the
subatomic (“quantum”) quality derived from the entity’'s wholen@ke informational field) that
“senses” (represents) the inner and outer world.

5. When two particles of any kind are contained in the sgsters, they share a common quantum
state and, thus, stop being two separate entities. Their commomumustatte can be used to
coordinate the living system’s parts with its wholeness, asdghiue for life at all levels, from
molecular ensembles, organelles, organelle-systems, celsispmmygan-systems, organisms, and
the levels of the outer ecosystem in which the organism peatis. What is life in this sense? Is
it not a supernatural vital force, a cause, an agent, ondepéndent being like the Indian or
Christian concept of the soul? No, rather a materialization nofextremely complex and
mysterious quality or aspect of the universal energy, provitiaediving being with autonomy,
light, meaning, joy, purpose, will, and choice through billions of years of émolut

6. The level of separateness defines the extent to which anyfparglobal ecosystem (living
totality) has autonomy; the level of the organism has armratgke degree of autonomy giving rise
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to the organism’s sense of self. Thus, every part of the wheletthaome extent, autonomy;
parts that merge completely (i.e., cells that merge intackadibers) surrender autonomy to the
system. All parts are partly autonomous and partly controllethéylevels above and below
them.

7. We are well aware of the depths of the mathematiasdtates rising from chaos theory, fractal
geometry, and complex dynamics[79,80], but we want to emphasize trdd nat believe that
self-organizing patterns can control either consciousnelsshavior. Quite the contrary, we find
the mathematical structures that are derived from the nativematics[81] to be rather far from
biological patterns, so it is quite obvious that we have not yet fthdkey to a profound
scientific understanding of life.

This paper is our first presentation with interpretations dasethese fundamental axioms of the
current knowledge of the human brain; thus, we are taking an abgobgpbsite viewpoint than
normally done in neuroscience, where the nerve cell is sedre andchanical unit of the brain, under
control of genes, hormones, neurotransmitters, neuropeptides, rantisrial stimuli. Our hope is to be
able to understand the nature and structure of consciousness auillgsphe functional relationship
between consciousness, mind, and the physical (or cellular) body. Canishtiat such a model may
allow us to understand emotions and psychosomatics, and, in the mstehtet healing[23,24,26] and
salutogenesis (defined by Aaron Antonovsky [1923-1994] as healing of ghgsttanental illnesses
through the rehabilitation of “the sense of coherence”[74,75]).

The idea that the cell is conscious might seem strange to people, but that was a conclusion
reached by Sir Roger Penrose and other researchers at themé&lihg at the Niels Bohr Institute in
Copenhagen 1996[82]. Since this meeting, this has been our understandimy afrganisms, i.e., that
they always carry consciousness. This means that evérny @elr body, to some modest extent, has an
independent consciousness and subjectivity. It is this phenomenatidiaet cells to develop into cancer
cells and cells to be cultivated in the laboratory, afser ahe death of the multicellular organism. We
know that this position will be hard to accept in modern neuroseighat every nerve cell thinks for
itself and makes its own independent decisions, which maksse imuch more than just a small
“mechanical computer”. Sir Roger Penrose published a similar iggistin his boolShadows of the
Mind[83]. It could be argued that we should draw a line somewhenebptthose unicellular organisms
that may have primitive consciousness vs. the cells of ourardiair[84], but we still find it most likely
and in accordance with the philosophical principle of Occam’s ithabrconsciousness is a trait carried
by all living beings, but on different levels of complexity.

DOES A ZYGOTE HAVE A SENSE OF SELF?

This leaves us to the natural question, Does a zygote haesa of self and consciousness? Based on
empirical research with people who re-experience their coocgptie answer definitely seems to be
affirmative, but the objectivity of such studies has been disf@4pdf you think this is a little too far-
fetched, we must tell you that in spite of being quite skeptical ourselves,sereatists often see patients
spontaneously regress all the way into the womb in intensiveibighistapy. The first author has, after
20 years of consecutive therapy, suddenly regressed all thebacky to the zygotic state during
holotropic breastwork[86]; according to this experience, thexe imdeed a conscious “I” from the very
beginning of life[87], but then again, when you become very expatkelate in life, you start to relax
your skepticism a little and believe in all sorts of things, and tbaraye not really reliable any more, are
you? To keep it simple, which is necessary in order to compgly @ccam’s razor, the sense of self
(being an independent soul) does not develop gradually from theezyganbryo — fetus — newborn —
infant — child — adult — old age; this feeling of being an autausncreature is with us from the very
beginning as an innate trait of the person. What is developaoagthitime and experience is the level of
complexity of the mind (brain-mind), and perhaps also the complexity of thg. bein
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Many scientists believe that the human brain is a kincha@épendent computer, able to understand
almost everything in this universe. However, at the same, it seems clear that we human beings will
never be able to comprehend fully consciousness and the brain itsglparadox may be a consequence
of a narrow, rationalistic, and materialistic interpretation of tgali2,3,4,5,6,7,8,9,10].

If the interpretation of reality gets more complex and les&e, this might give us a chance to
develop a more transcendent and deeper understanding of tharfwtaionsciousness. The description of
life as a complex, dynamic, and information-directed self-organizingrej4} is an example of this point
of view, and it can settle the above-mentioned paradox. From tlsisgugive, consciousness is seen as a
characteristic of all living things. Because of the retathigh degree of outer separateness, self-
consciousness is especially prevalent in the human brain, which lhageadegree of autonomy; the
abilities of the human mental self (Ego) are complex and addaridee body is the next fairly
independent biological entity, carrying, as Freud noticedectly; the consciousness of the Id (and the
body-mind). Finally, the human wholeness also carries its representéditus called our “spiritual self”,
“true self”, or “soul”. This gives man three dominant repnémsigons of self: the wholeness-related self
(below called the Soul), the brain-related self (below dallee Ego), and the body-related self (below
called the Id). Then we have the “I”, the integrative sbHf emerges from an organic synthesis of body,
mind, and spirit. This “I” is often in spiritual literature and poetrjechthe “heart” (compare the lyrics of
Madonna: “When your heart is open”). In Freud’s work, the superegoamgmous with the soul; Freud
often said that everything good in man comes from the superego[67].

The interesting question, “Doesn’t the self operate through #irr leads us to an immediate “of
course” and a secondary remorse on deeper reflection that, andhedrings the realization that our
thoughts and behavior might be controlled by our self, but feelingsal#ty, and spirituality are as well
controlled by our self, so are we really living in the braih®Ts most definitely not our experience, if
we must be honest. Emotions are felt in the body and our sexliagfeare definitely felt primarily in
our sexual organs, and maybe this is not merely a joke, but a hupiagidadl reality that must be
respected, as Freud insisted.

We know that there seems to be an interpretation of our feefirthe limbic system and without this
happening, we could not be mentally aware that we have been eatigtiburt or sexually excited.
However, to insist that feelings and being is merely a braiig tisi to insist on something that obviously
conflicts with our common sense (senses communis). As therapestre emotionally oriented people
and we really like to place the “I” in our hearts much morea tihaour brains. This gives a much more
human contact and a much richer emotional life. On the other handnuse agree that mental
consciousness obviously is focused in the middle of the brain (in ivadhdians have called the “3rd
eye” for 7,000 years). We like to use our experience as a basiaderstanding, not vice versa, and this
is the true reason for making this paper: We need to sitagirth so much, and start to sense and explore
our inner self in order to really understand what is going on. Weestuthat many neuroscientists often
miss the obvious truth because they do not sincerely feel H@ppening inside and reflect on it.
Basically, this is a question of using subjectivity in resieaand putting sufficient emphasis on the
gualitative aspect of science. In this paper, we want toyamalhe implications of this for our
understanding of the brain.

CONSCIOUSNESS

All the cells of the organism carry consciousness. Human imussess is basically embedded in a
guantum field that arises from the combination of all individudkcebnsciousnesses[4,5,6,7,8,9,83].
This is highly debatable, we must admit, but we humbly ask yowatowith this idea before you decide
to dismiss it. This structure of Soul, Ego, and Id, all carryergisndividual consciousnesses, means that
the whole organism (the “heart” or “I") can “see” and analgfieits lower-level conscious functions;
thus, both brain-mind functions, body-mind, and even wholeness-relateitlapirtelligence” functions
are observed and interacted with by the “I". It is very ugu#therapy that a person suddenly observes an
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inner process of cancer or observes his own autistic sidehiagnmbtld not be done without the ability of

such a “meta-perspective” provided by the abstract “I’. Thisamewhat related to the strange
observations that patients have during surgery where thepliserve the surgical theater from above,
from a viewpoint where they obviously feel out of their body. Mosdresting, this shift of perspective

also often happens in intensive holistic therapy, so it is hard for tieerapists, not to believe witnessing

this happen all the time. Not that we understand it, or evenitlitduman consciousness is way too
mysterious to be cozy.

The “I” or “heart” can see the brain from a perspective S’ the brain, but inside the organism,
and the body can see the brain and the brain can see the bodgetiealdy, or if you prefer, by direct
transference of information from one “wholeness” to the otlsethé wholeness of the body different
from the wholeness of the brain? Does an organism have one wh@l®wss an organism behave as
one entity? The unreflected answer is that the organisnesdire wholeness and its organs do not.
However, after deeper reflection and meditation on ants andscaral after that on human societies and
the way consciousness is manipulated in a society collggtive, by the media, we must admit that the
organisms are not that free to think, feel, and act as we ikaelthem to be. After thorough studies on
sexuality and human unconsciousness (unintegrated traits of bradnamd body-mind), we must admit
that our organs are pretty powerful actors in their own ri§btthe picture is much more complicated
and, in the end, every level of us has some degree of dependence and freedom.

The “I” can use the body’s emotional intelligence — the faafityntelligence connected to the body-
cells’ collective consciousness field (and, of course, thdammsof a mature brain’s corticolimbic system)
— to get a clear picture of the mental processes and tleerbashinery that creates its own mind. This is
the typical perspective of the Tibetan Buddhists Yogis, reachedeép meditation, but only little
acknowledged in the West until recently[87]. You could argue thae thes subjective reports of their
mental states and experiences, and, thus, they are probably norgameérsts in support of our thesis in
a scientific journal. However, our direct experiences of the dvaright be as real as our mental
reflections on it; we would actually argue... more real!

The brain is represented in the organism’s wholeness in theewaygnas the organism is represented
in the brain. You could argue that you have never seen your own braifiybutcan sense where your
mental activity is centered — right behind your eyes — thenwhboleness has already acknowledged that
you can sense your own brain, or at least its energy and qualityn&owe basically claim is that the
brain cannot be understood without understanding the “I” and its consegaysnd Id, and the Soul, and
their individual consciousnesses.

In a well-integrated organism, the self rules (“I” anpower); from its placement at the top level of
the organism, it can strongly impact what is going on at allaver levels, including in the brain. The
model we are going to develop further was originally madethey psychoanalysts to allow us to
understand how I-born consciousness (as in ‘“living by heart”) can hesalcain our
life[67,68,669,70,71,72]. Interestingly, this model seems to be the normal tandiéng of man in most
premodern societies[9] and, most interestingly, opens up to an etmianaf collective
consciousness[9,68,69] that is normal in premodern societies, but abrgsten or neglected in our
culture, in spite of Jung[68,69], Grof[85,86], and other prominent psyesiearchers who stress its
meaning and importance to us. It seems that it actually daone the premodern cultures into
psychoanalysis, especially by Jung. The model we present is by pased on theory, but on much
practical experience, and it is also in accordance with the pphgsof life that has arisen from our
research in quality of life and health during the last 2 decades.

UNDERSTANDING THE COMPLEX PATTERNS OF BRAIN ACTIVIT Y
To understand the various functions of the brain, we need anatitegtheory for brain function that

accounts for the control of the mental functions on the highest ¢évthe brain. The multidimensional
connectivity that follows the extreme con- and divergence imitigitecture of the human neocortex, the
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results of countless EEG measurements, and the measurermémeshigh and almost constant brain
energy usage, indicates that the cortex cerebri is a matttabh@lmost continuously delivers a huge
selection of patterns that float into each other[79,80,88,89,90,91]. Matical analyses[90,91,92] have
indicated that the cerebral cortex cannot organize the patgritself in a meaningful way, leaving us
with the most fundamental problem of how the brain is controlled.

It may be assumed that sensory inputs to the brain temporariltataifize its chaotic, neural, self-
organizing patterns, creating a sensory perception of simplemafion-directed self-organization.
However, this does not explain much — thinking, understanding, perceivindhetrefore, another much
more efficient and innate organizing system may exist thakem the brain function as it does.
Morphological and evolutionary data[93,94] seem to show that the nesystsm is developed and
functions through an intense communication with self — or in moeat#ot language, the brain is totally
imbedded in the complex informational dynamics of the organismiclewbss. The organismic
wholeness entirely depends on a well functioning, living braiexgsessed by John Zachary Young
(1907-1997), professor of anatomy at the University College London: “No brain, no mind, m@riothi

Actually, the brain is completely absorbed in the organismbas] as we see it, no completely
independent function of its own, in spite of it being, in many siratand physiological ways, a highly
autonomous organ. Even the slightest action on the brain is, inwsayenfluenced by the totality and
intentions of the being who owns it.

One can ask, At what stage of embryological development of amisngalike a bacterium or a
human being, is there a communication between the brain and\selkhow little about how bacteria
process information, but they obviously do, and the close distancedretive genes and their global
level tells us that there must be an intense inner repetigenof the bacteria’s wholeness. Do we have a
self when we are at the single-cell level of developmenttlie zygote? Yes, we seemingly do. Do we
have self even before conception? No, at least not in our philosopég.again, it is wise to remember
that half the population of the planet would disagree here.

In neuroscience, it is normally believed that a lot of théicalrsubcortical activity is spontaneous,
involuntary, automatic, and subconscious. This is often presentefdietsima many standard textbooks of
neurobiology, neuroscience, and neurophysiology, but it is worthwhilenternber that we never have
seen a brain keeping these “automatic” functions on its ewwit(o), and if we count the consciousness
of the self and the body, this might not be the case at all.ntéesting thought-experiment to do here is
to imagine a person’s brain isolated and fed in a jar: #M#l brain still be able to think and feel like the
person it came from? Will it still function at all? We knoof,course, thain vitro—developing neurons
still fire, but will this activity be able to create any cotige meaning without the informational guidance
from the self and the body? The consequence of our thinking is that this is not pasHibteinately, we
do not know of any experiments that can decide this for us.

Contrarily, we know of many experiments that indicate thatuhetional order of the brain is highly
fluent and rapidly reorganized. The cortical representation fealbory and motor functions in neural
maps and their well-known and quite mysterious, momentary reépag@n[88] seems to confirm that
brain function is controlled from “a level above” becauserépeesentations are not fixed in the physical
brain — the maps are not hard wired. Studies of blood flow anch¢éesiwow a hierarchically ordered
structure of representations in cortical networks[88,93,94]. Teeamples are in accordance with the
psychological developmental studies showing that the consciouseds starting point in the functions
of the body, with the primary sensory and motor areas creatinfpuneation for the hierarchy. The
higher integrative areas create the intermediate, andhitifeest integrative areas — especially the
prefrontal cortex — create the top of the hierarchy[88]. It ii$ kvewn that some brain lesions, like that
of Broca’s area, are followed by expressive aphasia. So #ineralso many hard-wired solutions in the
brain, of course, on lower levels of the brain, but all high-leweisciousness-related organization seems
to be informationally directed and we believe that themel¥ides this information, and that the self thus
controls its brain. This link between self and brain is crdoiabur understanding of, for example, the
altered brain function and physiology in illnesses like depression and sclez@phr
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In Appendix 1, we give a short evaluation of the value of cemxglerimental data for our
understanding of the brain, with special attention on the functioheotortex cerebri. We will now
discuss how the brain functions according to our holistic underagantihe fundamental structure of the
neocortex[95,96] was reviewed in Hermansen et al.[11] and will not be repeated h

A THEORY FOR BRAIN FUNCTION

What does the brain do? Basically, the brain connects Ego, |, Sout] emthe outer world. It carries the
organism’s rational interpretation of the world and allows ietdize the intentions of self and Id through
plans carried out in time and space. The brain creates nmmrtdption, rational understanding, and
visual, auditory, somatosensory interpretation of the inner and waidd, and proper rational actions
and inner adjustments from the Ego’s, Soul’s, Id’'s, and I's intent.

One could ask if I, Soul, Ego, and Id are generated from a wellidniveg brain, and this could very
well be so. The different inner personalities that we lalbehase names could easily rise from a less-
than-perfect integrity of the brain. So, one cannot judgebjshinking, if there is any rationale behind
the more complex model of human reality that we propose; we lskc#tuse we respect our “common
sense”, our direct experience of life; it is this senaé dlows us to help our patients in holistic therapy,
and provides us with the power of healing. So, we cannot just give it up, and whedreveeir experience
to meet neuroscience, things do not fit. What we feel and exyperiis simply not compatible with the
mechanical interpretation of reality we find in contemporary neusiplogy books; even profound
books, likePrinciples of Neural Scien{#8], do not reflect on the quality of existential depth, joyhtig
and innate wisdom that we sense is connected to consciousness.,Rremkiyncept of consciousness is
hardly addressed in neurophysiology of today. The “hard” problem @ubjective consciousness is
produced from chemistry and physics) has not been solved and is, much too often, judt ignore

This is done through intensive mapping of the inner and outer wdrilbfiain is in touch with the
outside world through the senses and the apparatus of movement,tanchirwith the person’s “inner
world” through feelings, intuitions, finer sensations, intentionstestaf consciousness, and being;
dreams are very much the materialization of this inward contact.

Throughout life, a more and more detailed model of reality is It using the fundamental
dimensions of space and time. The brain and mind harvest experiermagh the presence of sensory
qualitative units called “qualia” — like the color red — tisasolely produced by the nervous system and
the organism itself; a nervous signal cannot, in principleebd (unless you accept that it can carry a
more subtle and finer level of information, i.e., quantum levermé&tion). Qualia are combined through
time and space into elements that can be perceived and manipulated, giting thiet phenomenological
world. The intensity of qualia is established, and its locatiomma &ind space is noticed, and all these
neural measurements are integrated into a dynamic perceptiotalMEments can be static or dynamic,
corresponding to nouns and verbs in language (see Chomsky’s famoust ajritkgep structures” of
language, and Piaget's model of development of human consciousnesS@y.98e nonverbal mental
phenomena, such as pure visual images, touch, taste, and emotiofs) bhesed on qualia, but they are
often just taken for granted and not abstracted to higher Idgisgls. However, they can be, as in the
Indian and Tibetan art of erotic tantra, where sexual feelindsuaified sexual poles are abstracted to
oneness (“sunya”)[73].

The mind is, thus, basically nothing but a highly dynamic modegality constructed in this way,
just by combining the elements on higher and higher, more and moracalestels through experience
and memory, and the mental faculty of abstraction and condi@tizahe model is organized through
association and dissociation. Logic and sets are used for giving ratiarclire.

The brain is constantly preparing behavioral andtgmual strategies to meet the intentions of the
whole organism (the “I” motivated by “Soul, Id, aBtdjo” according to psychodynamic theory). The brain
interprets all experiences and sensory inputs ftben outer world in agreement with the organism’s
intentions, accumulating concrete strategies ftiomand for perceptual and intellectual analy$isese
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strategies are gradually revised as new goals entergugh a changing life. When the resistanced$ig
— when realizing one’s dreams and intentions is dificult and painful — the goals are replaced, in
resignation, with smaller, more obtainable goalsciSevents result in the degeneration of interé (li
mission[12,13,14,15,16,17,18,19,20,50,51,54,55,%6,8Md personal character, which sometimes even
leads to mental iliness like depression and schizopa, as suggested by Bleuler, Freud, Jung, dietso

The only interpretation of the brain that is in accordance witltha collected data from all the
sources mentioned above is that the brain is a pattern mabhineontinuously produces concrete and
abstract patterns combining into “sensory motor pictures”. dinsethat this process is guided by the
organism’s abstract high-level perceptual faculty ofifigdmeaning in chaos and a similarly abstract
faculty of intent. It seems that it is the self (the organism’s wiedg) that guides the brain in its ability to
make plans for achievement and realization of the abstractaammlete goals of the human being. The
reality is interpreted in agreement with the intention andepesented for the conscious wholeness,
where it is evaluated and processed. This seems to be in awm®rddh Arthur Schopenhauer (1788—
1860), a German philosopher who believed that the will to live is the fundamesiig/.

INFORMATION-GUIDED SELF-ORGANIZATION OF THE NEURAL PATTERNS

We have analyzed the process of morphogenesis and found that ihdh@moeigh information-directed
self-organization of cells and tissue; all cell movements difidrentiations are initiated and directed
through information-directed self-organization of molecules andnaitps[4]. It seems reasonable to
suggest that the brain functions in a completely similar wapugh information-directed self-
organization of complex, dynamic, hierarchically organized, neural patterns.

The neural connectivity patterns are specified through infeem#atansferring interactions on many
levels of the living organism. This means that both the pettef connectivity and the functional neural
patterns of the working brain interact with the informafi@aring, complex, dynamic processes of the
biological system; please recall that we found this to lEabphenomenon existing in the organism at a
qguantum level[8]. The functional neural patterns are différent the structural, but when structures and
functions are developed in parallel through evolution, it must behbdtunctional patterns also interact
with the informational level of the organism. A fine exampfi¢his is theHydra; in the Hydra, the neural
network is constantly updated by the organism. If the body of hydesliwmped by cutting, the neural
information reconstructs it with no hesitation.

We can look and make sense of even the most complicated afnpasech as turbulent water
flowing, growing plants and ecosystems, or computer-produced &a&lam this it is clear that our
brain has the capability to form extremely complex patternpdoreptual use — much more complex and
complicated than those structures that are before our eyebrdihdormats extremely complex patterns.
This neural “modeling medium” (or matrix) can be organized eithye sensory input or by the
consciousness and intention of the organism.

Since our senses are always flooded by information, it is obthatis considerable and continuous
selection of the incoming data is happening at all times. Wtenti of the self determines what is
interesting for the being from an existential perspective amelefore, defines the contents of its
perception. Therefore, it is correct to state that the coofezronsciousness is actually caused by the self.
This is an extremely interesting conclusion as it makesperception of the mentally ill, including
delusions, hallucinations, and emotional flattening, understand@li@[b1]. Most interestingly, intent is
connected to the philosophy of life, and revising one’s philosophyfeoséems to alter the realm of
perceptions completely; the patient in deep philosophical exmorggioften “traveling from heaven to
hell and vice versa”. Also, the perception of body, sexuality, thimgraretc. is completely moldable by
the person’s philosophy of life.

The huge mass of data not found to be relevant for the réatizaft the organism’s intentions is
selected by the materialization of a “pyramid of consciousnfresi the abstract intentions to the
concrete perceptions and behaviors; the intentions materiainerate plans” that support the specific
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sense impressions. For the organism’s wholeness, intention ahaésri existentially relevant
experiences; in the brain, intentions materialize the physiwhivaell-known description of the world
used for everyday living, i.e., the interpretation of the reality.

On a mechanistic, informational level, intentions must comthéobrain in the form of superior
matrices of guiding patterns — these patterns correspond to dfidke organism’s wholeness; they
organize the top-level patterns selected by the functioning larad the brain’s self-organizing nature
takes care of the rest. The organism’s plans and dtatfey self-realization are carried out in agreement
with the rational interpretation of the organism’s senseésgions. In humans, we know that dreams are
very important in this process.

A DOUBLE HIERARCHICAL MODEL FOR THE REALITY REPRESE NTATION OF
CORTEX CEREBRI

In order to simplify this description, we will only concentrate the largest structures of the
prosencephalon. The subject for the discussion will be the aibegrstructures, such as the limbic
system of cortex cerebri, the basal ganglia, and thalamus. The last tves®fteas will be considered as
equally connected with the areas of cortex cerebri. Wk tthese structures represent a person’s
“emotionally close social relationships in the group” (theblcrsystem), groupings in the basal ganglia
corresponding to the motor and verbal activities related to tisedeuwvorld, and the whole perceived and
cognized reality model in the thalamus and the related cortexnelrfotiowing, these structures are
included in the term cortex cerebri.

These two hierarchies, organizing the two fundamental abiliieghe brain, are both coherent with
the reality outside the brain. The structure of the hierasahia complex “Chinese-box-type” system (see
Fig. 1), based on the fractal informational system seeminglyirexis all biological systems[6,7,8,9,10].
If the cerebral cortex is seen as one whole organ, its pansiildmng blocks, will be the functionally
defined areas, such as Broca's area, known as Brodmann's ares® ddmin are separated into
supracellular structures, e.g., feature detectors in guahcortex, which again are built up by cells, etc.
as discussed above. The second hierarchy, roughly speaking, goésviendhrough the brain. The
primary sensory input from vision, hearing, and somatic sensess gepresentations of these sense
spaces, in particular places. Seemingly, these areas corteesyperior integrative areas that again
converge to the highest integrative areas. The last ameedirectly related to motor cortex, from where
movement is controlled. However, the somatosensory corteksds placed next to the somatomotor
cortex. Fig. 2 shows these hierarchies separated and together.

- o (-

FIGURE 1. The living organism seen as a fractal structureh wit
interacting parts on many levels. The arrows ittst the information-
transmitting interactions and are based on gezedhlempiric results.
The figure illustrates how biologic informationalysteems are
structured as a fractal “Chinese box”; the inforigratransmitting
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interactions are seen between the different pdrtiseosame level and
between levels.

/

>>RxT - Intention
& perception
Interpretation

and plannin
=RxT-1&P P =

Area
" Whole Cortex

FIGURE 2. A representation of the model of reality in tharftan) brain as
a consequence of a double hierarchy. (A) Parthebtain that interact by
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each other. (B) The hierarchy of quantified qualiganized in space and
time (I = Intention, P = Perception). (C) The Clsiaebox hierarchy of
interactions in the brain. (D) The double hieratehirepresentation of
reality in the brain.

EXPLANATION OF THE ABILITY TO ASSOCIATE, DISCRIMINA TE, AND
ABSTRACT

The cerebral areas represent a separate level andtinse-gpace hierarchy (see discussion above), but
they also have to interact with the superior wholeness of #ie. [ata corresponding to everything that
has happened on each level could possibly be stored in each cirtival areas from the complex
dynamic at the lower levels. Recall that the storage @ aety happen in an extremely controlled way
because each area contains an unimaginable amount of information.

A consequence of the ongoing information-transmitting interactioral davels of the brain is that
every recall of data happens in an associated way. Téamsrthat only the data that pass into the larger
pattern are retrieved and it is the most superior patterrothahizes the complete recall, which in this
connection is the intention. The ability to discriminate is presumabigweed through the structure of the
functional patterns themselves. The ability to abstract andrgkze follows from a corepresentation of
many elements having common traits in an n-dimensional, selfizigg, associative room (see
Ventegodt et al.[7] for a study in this geometry), which wilike up an informational body that forms
exactly as the generalization or abstraction of all reptesl elements in this area. Such bodies (or sets)
that are built by big amounts of smaller bodies will cqroesl to higher levels of abstraction in a similar
way.

A PROPOSAL FOR THE GENERATION OF THE REALITY MODEL IN THE BRAIN

Fig. 3 shows how a four-level model of reality can be creatu ®imple repetitive cogroupings of
elements of quantified qualia in space and time. First, sensedsi@ns are analyzed to meaning units in
meaning unit analyzers (this may be too speculative, like'gradmother” cell, and the mechanism
might be energetic and not mechanic at all; compare thel Visatare detectors). The distribution of
these “meaning units” in space and time is determined in thesesgation as positional information
(compare the traditional use of this concept in ontogenesis[se€tl®d) quantifying of the qualities. To
realize the relationship between space and time in these greugdimiifferent levels must be imagined.
Thus, the fundamental structure of space-time must be fully udoddrdor us to comprehend
consciousness fully.

The first grouping level causes the creation of sense elen@ngsponding to the perceptual level of
gualia localized in space and time (this process takeseatinds). On the motor side, a corresponding
grouping to motor elements exists. The second grouping levekigmuping of the different sense
modalities with sense elements in bigger space and timaay milliseconds or seconds) to perceptions.
These cover the whole sensory-perceptual space. In the sammetar elements are grouped together
to create concrete movements.

The third grouping level is higher space and time (secondsnutes) groupings of perceptions and
behavior. This gives a reason-effect, with relationshipsdxat perceptions and behavior as possibilities,
and those between behavior and perceptions as consequences. It tesda the possibilities of a
perception for action, and actions for perceptual consequences,ig gédir. On the third level, the
cogrouping of the perceptions with behavior in space and times dgive reality models concrete
functional elements, e.g., as a cup, together with those prochasesave and transform the elements
into each other (the cup, for example, can break into pieces ivtseedropped on the floor). A child’s
limited intellectuality, and its ability to interpret the coste objects and possibilities of the surrounding
world, has been built up at this point. Language, with its nouns abd,vs introduced at this stage of
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life. Here, it is central to understand that the realityhef child is developed in identity with biological
intentions and needs.
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FIGURE 3. A model of the representation of reality in the lumbrain (see text). Continues next page.
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FIGURE 3 continued.
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The fourth group level replies to the groupings of possibildied consequences, on higher space-
time levels (from minutes to years) that fit with the mooenplicated intentions of human beings. In the
reasonability of interpretation, this corresponds to intellece¥elopment because the reality
interpretation here is lifted from the concrete world into theldvof ideas, abstractions, principles,
hypotheses, lawfulness, and logic. In the emotional reality imtetpon, this corresponds to the
recognition of extremely complicated situations in the reality, outbel®ody.

The hierarchical representation through cortex cerebri fitls thie existing data of the brain. This
representation also makes good sense, since this fits with poggewf sense data and data concerning
motor functions, in a number of levels that, in the end, representanheonceptions, ideas, and
intentions.

The purpose of the first concrete grouping levels is tozedlie concrete intentions of the child as
eating, drinking, playing, etc. On the other hand, the abstract ggsuperve the purpose of realizing the
long-term intentions of the adult individual, through huge spaces and times.

For the brain, it is the case that the intentions are supgmatterns that organize the highest level of
cogrouping of the elements of the reality model. A specific titenin this way, results in a selection of
specific superior consequence groupings, and these again correspopldn or strategy. This strategy is
realized through a degrouping to sensory motor elements, commetdlygous to the superstructure of
the reality model, see Fig. 3.

The intention, therefore, is the innermost craft that organieessality model in the brain. However,
the coordinated learning acts directly on the intention. Alsgremt part of the parent’s reality
interpretation is transferred, in a direct way, through infdiom-directed interactions to the child as
learned ideas with value ladings attached to these. Therdfenedlity model is often filled with glaring
conflicts, misty ideas, and direct contradictions. This resalts really complicated structure caused by
the demands of social interactions.

DISCUSSION

We do not believe that the brain is a “neural network” thatehaonscious activity of its own; neither do
we believe that such an “isolated brain” could have independeavwityacbrresponding to thoughts and
dreams. We believe that models for self-organizing associatwveory have demonstrated a fundamental
disability in thinking and perceiving; as the computerized “nenealvork” of an isolated brain cannot
have independent activity like thinking. We believe the braireta highly complex pattern machine that
continuously produces concrete and abstract “sensory motor picyualed by the intention of the
wholeness. The mechanism by which this is done by the brainusifiy information-directed dissipative
neural patterns, the information coming from both the senses awndgdi@sm’s wholeness. The brain’s
central job is to make meaningful plans for achievementeailization of goals presented to the brain at
its top level by the human wholeness (the “I”), often in drearhg reality is interpreted in agreement
with the intention and is through the brain’s highest level reptedeor the organism’s wholeness in
which it is evaluated emotionally.

The presented model is built on a number of axiomatic statemherited from the former papers in
this series. It is quite surprising to us that it is possiblget such a clear picture of human brain function
that is helpful in so many ways, i.e., in explaining the percemtistortions of the mentally ill from the
degeneration of intent. The model seems highly helpful in relatichintical holistic therapy, where these
distorted perceptions in the form of transferences and projedmnbappening at all times. The clear
understanding of their neural basis will presumably makeighneasier to deal with the mentally ill in
therapy, and increase the number that can be helped by faciealistic medicine. The problem of the
proposed model is that you need a holistic philosophy, admitting the inalivi€elll consciousness, etc. to
use it.
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CONCLUSIONS

We propose a theory for the function of the (human) brain, claithiigit works on a mechanical level
through information-directed self-organization of neurally produegttemely complex patterns, which
only add up to meaningful perceptions and actions because of the funalawignor intentions, of the
individual. We likewise assume that the morphogenesis of the bagipens through the information-
directed self-organization of cells and tissues, and thatnfesmational link is active throughout the
individual's life, securing an extremely close informatiomainnection between mind and self (the
wholeness of the organism). All growth, absorption, and modificataingerve cells, axons, and
dendrites are guided through information-directed self-organization thef molecules and
organelles[1,2,3,4,5,6,7,8,9,10].

When we look at the most complicated visual patterns, e.g., tuttwdeer flow, growing plants, or
computer-produced fractals[101], and understand how fast and direct ithenbegprets even the most
complicated of visions, we find it obvious that a “patterned omatliexists in our brain that immediately
forms even extremely complex patterns; these extremely conpgatrrns are organized in many
hierarchical levels to create the well-known model of reality in tmeam brain.

A possible consequence of the information-transmitting biologiatactions in the “deep quantum
field"[8] is that recall of information happens in an assiagaway. Only memorized patterns that
resonate with actually activated patterns are recalled. alfility to discriminate is achieved through the
structure of the functional patterns themselves. The alditgbstract and generalize follows from a
corepresentation of many elements having common traits in amansgional, self-organizing,
associative space.

The cerebral cortex thus embraces two functionally separateldsatycinterrelated informational
hierarchies, one for sensing, perceiving and interpreting, and ariothietending, planning and acting.
One of these is a variant of the Chinese box system. Inthieidrain is built by structures in the cortical
areas separated in supracellular structures that, in turmudteby cells. In the second hierarchy, the
primary sensory input from vision, hearing, and somatic feejings representations of these sensory
spaces. The last hierarchy is directly related to motoexotte part of the brain from where movement
is controlled.

This sums up our proposal for the generation of the model of raatitye (human) brain. The many-
leveled, organizing, biological (positional) information organizbée distribution of the qualia
(meaningful units) in space and time. We suggest that the_iorienof the whole individual are
represented in the brain as superior patterns that org&eizeghest levels of the model of reality in the
brain; this high-level cogrouping of all the elements of canmsiess by the intention is the innermost
craft that organizes the perceptual and acting powers of thre ke brain is structured by evolution to
transform all modalities of sensation and intention into its rateg perception of reality, in a form that
empowers it for optimal action to achieve self-actualization — thecfalization of the abstract “I”.
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APPENDIX 1

THE VALUE OF EXISTING SOURCES OF KNOWLEDGE OF THE B RAIN FOR
UNDERSTANDING ITS FUNCTION

Sources of Experimental Data about the Structure an  d Function of the Brain

Data concerning the brain come from different sources, but getatte not, even when pooled together,
adequate to explain fully consciousness and the mind. To postulatihahiunctions of the brain are
understood, we need the collected data to make sense and be aplaitoadl aspects of the mind, but
most of the data does not make much sense, as the EEG and foelyddo not sum up to a nice
understanding of what is going on. Some essential sources of data on thechma@migoned below.

Anatomically, the brain can be divided into forebrain, midbrain, and hindbrainatijain are
separated into several structures, e.g., cortex cerebmaseganto substructures of cerebral
cortex. These substructures are split into supracellulactstes in the primary visual cortex,
meaning analyzers/feature detectors, which seemingly analyzeiimgoarve cell signals.

The morphogenesis of the brainis uniform to that of other organs and can be essentially
separated from those in reverse order, when axons and dendriteshmalonnectivity between
nerve cells. This connects the different parts of the braim @ach other so sensory inputs from
receptors in the sense organs and body can be associated wvathootptits of the apparatus of
movement.

Histological studie$79] have shown that pyramid cells (that count for approximatelydfalll
cells in the cerebral cortex) converge to about 1,000 of the ®mndells in the cerebral cortex,
positioned only three to four cells apart from each other. Blecticroscopic measurements of
the distribution of sound impressions in the cortex give the same kinds ld[&&94].
Connectivity — The cortex cerebri can be understood as a surface having adin@sional
connectivity. The neuron length is about 1,000,000 km, indicating theridous complexity of
the brain. The existence of meaning-unity analyzers/featuretaiestas most evident in the
primary visual cortex, but probably exists in all primary cogidehas been proposed[95,96] that
cerebral association-cortex, in general, should be organized atioz modules of 300n
However, this is not supported by evidence in the literaturausecthe existing columns only
seem to be caused by corticocortical termination from pyramid cells[11].

Physiological studieshave shown an intense interaction between all structurés dfrain. The
thalamus, for instance, may be assumed to play a central r@eregulator of input to the
cerebral cortex. Motor outputs that happen through the motor corteinghe are essentially
influenced by the limbic structures and the basic ganglions,hengatterns of movement (and
perceptional patterns) from the cerebellum are also comméskidbenerally, all parts of the
brain are mutually connected with each other, but the total brain functionyistnotderstood.
Electrophysiological studieshave shown that inputs are well arranged in the cortex iR two
dimensional maps repeated many times throughout the differaint areas. Somatotropic maps
in somatosensory and motor areas represent the differeetrezeptor types and motor aspects
of the body. Visio type maps represent the visual field invibeal areas, and tonotropic maps
represent the tone scale. The organization of the smell setlse ¢ortex is not yet understood.
Trials with maps show that these cortical representations canorbanized almost
instantaneously, and why they hardly are associated directly with axonsraindes$38].

Electron microscopic testsof complex cells and groups of cells show, most clearly in the
primary visual cortex, an organization that is used to aealyneaning-unities of visual
impressions.
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Data from electroencephalograms (EEGsare very difficult to interpret. Simultaneously, they
reflect the activity from cells in the cortical surfaceordally, the electronic voltage rises and
decreases 8-30 times/sec when awake. The most important result isigfiaanount of patterns
integrates constantly while the brain works[88].

Studies of the blood flow in the cerebral cortepd,5] and of cortical lesions have given a rather
detailed map of the localization of the cerebral cortex’stfan. We know that data from the
primary sensory areas, such as the prefrontal cortex, are dispositi@reds of higher levels.
Psychological studief®3,94] have shown that the consciousness is built of sense-motatiescti
and that the development through childhood follows the development bbdy&s organization.
The conscioushess consists of sense and motor functions creatats&yr®tor elements. Later
in the development, the child learns to think in abstractions andtohedk. In this way, the
consciousness gets freedom to use the body in more complex ways.

Philosophy — What we think gives the consciousness meaning. This interpretadi
fundamentally connected with the body. The development of the consegsuas an objective
matter of interpretation results in hiding the original pbgkbeginning where the connection
between body and mind is obscure.

Evolutionary studies reveal that simple nerve systems, suctHgdra, thought to be the first
organism with a nerve network, could function through informationfwamed interactions
between nerve system and health. A quite simple nerve neteosisting of neurons, where the
nerve impulses can move along in all directions from the stimpoirg[100], givesHydra the
possibility to carry out very complex behaviors, e.g., catching pvamreing, and somersaults.
Seemingly, this nerve network does not need any practice to function.

Mathematical analysis; cortex cerebri as a model machine —Systems with elements that
excitatorically and inhibitorically influence each other, sucmesrons do, show a stabile self-
organization. However, mathematical analyses show that when thectoityiés huge, as it is in
the cortex, the ability to stabilize the self-organizationaksedown[90,91], and all patterns
become liquid and nondurable.

Metabolism — About 20% of our energy is used by the brain that makes up onlpf2¥e
body’s weight. It is estimated that this huge consumption of grengesponds with an almost
constant activity of impulses in all the brain’s nerve o@ls\. Lassen, personal communication,
1990). However, seemingly through an extreme “mental burden”, thiaboiestm does not
increase considerably.

DISCUSSION OF THE SIGNIFICANCE OF THE ABOVE-LISTED DATA SOURCES

How does the brain workPhroughout time, there have been a lot of proposals on how to expéain t
functions of the brain. However, not one has been able to explainethpsychic functions” and existing
explanations do not seem to support what we know about the braiexdrople, it is often proposed that
the brain processes its data in the same way as computersd, lndegputer-implemented “neural
networks” with learning-specific “synapse strengths” carrdieed to process input patterns into specific
output patterns. Coordinated learning through synapse strengtiovisr Krom lower-level animals[88],
but as mentioned, research on the cortical maps have documieaitenbitical representations are not
hard wired. We are, therefore, forced to conclude that the Hosa not use “neural networks” of any
known type. A neural network is basically a slave without oriégtand does not have an independent
activity corresponding to thoughts and dreams, which is another mrgjblem if you try to explain the
brain as a neural network. Also, when it comes to consciousnessjotiecal key quality of
consciousness is very difficult to produce even in theory withural network; they are popular because
they are easy to produce in silicon, but please remembethbatlectric activity of a computer is
extremely local!l! Having dispersed information into a netwaldes not help us to get nonlocal
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consciousness, as data are now stuck to certain positions iretiierka “Convergent groupings of
feature detectors” on a number of levels can theoreticaley us a single cell that represents any object
known from our world, e.g., the famous idea of a “grandmother cell"fitest only when we see our
grandmother! However, the problem is, of course, how such gdtivit cell should be able to give us the
consciousness of seeing our grandmother — how will this singleeti®ityabe clearly represented in our
global brain activity? We believe that models for self-orgiaigi associative memory, such as the famous
Kohonen model[92], have the same disability as the other “newgtaborks” and cannot have an
independent activity like thinking. Most interestingly, ayraélf-learning neural network has never been
constructed; all existing neural networks are in some w@ytrolled from the outside through the
programming of the net. Nothing artificial has yet been credtatdftinctions like the brain, not even
most superficially. This, in itself, should make people think alea difference between machines of
silicon and living beings.

The most famous problem in brain research is the psychophysicalmrdiile materialistic version
of this problem goes: How can consciousness emerge from biochéntitiv can any dead bag of
inorganic atoms end up feeling and living? Most people intuitigghge that no matter how many balls
you put in the bag, or how ingeniously you combine them with electromeagpeings, they still do not
live and laugh. As to the dualistic proposals to find a solutidh@fpsychophysical problem[102], these
proposals of the brain function seem to be an expression for philosepigoation; the problem simply
is too hard, so instead of solving it, we cheat. In the end, mostrceses who have worked with this
problem have actually given up trying to explain consciousnesspiene, intention, etc.[102]. Brain
research has turned completely mechanical, into moleculkearcds as if the brain researchers all have
come to believe that, just by finding smarter molecules, thelybgilable to solve the fundamental
problems of brain and consciousness. (Maybe that is what is going tanhiaghe end when we finally
get to understand proteins and find “intelligent molecules” thatread the extremely small energies of
the directive collective quantum field of the biological system[4,5,6,7,8].)

It is not that we do not believe in science, but we need tooadkdge reality and stop moving away
from the fundamental problems that we need to solve; just avoltingatin of not getting anywhere will
not give us a new scientific understanding of the brain. We tamuerstand the wholeness as a sum of
its parts; the wholeness is always more. That is one of thé eeosral understandings of holistic
philosophy[1,2,3,4,5,6,7,8,9,10,11].

The brain (neocortex) makes many extremely complex patternds thaetty much what we can tell
from all the brain research done thus far. The nature of thaderns; the geometry they must be
described in; the way they interact with other patterns, sgenstimuli, and the inner biological
informational system of the organism; remains, most unfortunately ndileidark.
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