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WHAT MINDS
REQUIRE OF BRAINS

A PHENOMENOLOGICAL CONSIDERATION OF THE EVOLUTION OF THE CENTRAL NERVOUS SYSTEM TOWARDS ABSTRACTIO

The Central Nervous System evolves towards abstraction
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Logic N HRERE

Math and sciznce Consconzly Balaneing

Emotion

CI1SES

lateral geniculate nucleus

visual relay between retina and cortex,

ventral pallidum

receives dopamine
mediates subjective feeling of pleasure
Uupon consumption of food

has visual map

OPTIC MAP

optic tectum

optic map of world

Motivation

pituitary gland

hucleus accumbens

perception of pleasure
reward related motor leaming

ventral tegmental area

origin of dopamine reward,
cognition, motivation, orgasm, love

Kxpectation

1-5S2
Heart

Our emotions are how
our subconscious S1 speaks
to our conscious S2.

Disgust

We experience an emotional manifold
which distinguishes between our self,
which we know well,

and the world, which we don't.

S1
Body

T Am,.." statements of Jesus

operating principles

be perfect trough God I Ak
sUrvival trough the glory of God "1 am the resurrection and the lie®

SRCLrity tmrough the intent of God "I am the gate or the sheep”
acceptance tnrough the example of God "I am the way, the truth and the lis"

self-esteam trough the love of God I am the good shepherd”

apportinity traugh the works of God T am the light of the waorld®

selt-fultillment trough the command of God T am the True vine”'
take up the needs of another trough the will of God 1 am the bread of lie®

MAINTAINS
AWARENESS

PROVOKING
AWARENESS

reticular periaqueductal parabrachial pons
formation gray hucleus |
unlocking voluntary muscles,
maintains arousal, consciousness, establishes consciousness, bodv ma simple voluntary acts:
inhibits irrelevant signals, provoking response to '*4'akrﬂ|; TIE sleeping, breathing, swallowi

INVOLUNTARY SIMPLE
PROMPT VOLUNTARY

controls pain,
maintains tone, balance, posture,
central pattern generators

bladder, equilibrium,
eye movement,
facial expression, posture

emotions, fear, motherly love reads solitary nucleus,

prompts autonomic regulation,
links cerebellum

Lets you...

brace yourself before the start of a sprint

point your attention towards the clowns at the circus

point your attention towards someone at a loud party

ook out for the woman with the grey hair

dig into your memory to recognize a sound

sustain a higher than normal walking rate

determine the appropriateness of a behavior in a social setting
count the number of A's in a certain text

give someone your phone number

park into a tight parking space

determine the price/quality ratio of two washing machines
determine the validity of a complex logical reasoning

Wikipedia - Thinking Fast and Slow

Ask Questions

Effortful, Infrequent, Logical, Calculating

Rational, Syntactic

Kahneman: Thinking Slow
Consciously Not Kno

Stepped OUT

SYSTEM 2

52

CONSCIOUS CONTROL

basal ganglia

action selection: voluntary motions:
sends inhibitory signals to all motor parts
and then releases them;

eye movements

procedural learning: habits, cognition, emotion

CONSCIOUS EXECUTION

striatum

coordinates motor and action planning.
decision-making, reward perception,
motivation, reinforcement

Consciousness

RELAYS BETWEEN HEMISPHERES
FEELING OF
FIRST PERSON EXPERIENCE

thalamus

= 'r| C COp

CONNECT HEMISPHERES
SYMBOLIC ACUITY

corpus callosum

musical coordination
reading profficiency

S1

SYSTEM 1

Stepped IN

Unconsciously Know

Kahneman: Thinking Fast
Intuitive, Associative, Semantic

Automatic, Frequent, Emotional, Stereotypic, Subconscious

One Right Answer

Lets you...

see that an object is at a greater distance than another

localize the source of a specific sound

complete the phrase "war and ..."

display disgust when seeing a gruesome image

solve 24+2=7

read a text on a billboard

drive a car on an empty road

come up with a good chess move (if you're a chess master)

understand simple sentences

connect the description 'quiet and structured person with an eye for details' to a specific job

Wikipedia - Thinking Fast and S5low

PARTIALLY VOLUNTARY INSTINCTS

MOTIVATIONAL STATES

hypothalamus
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Homeostasis

CYCLICAL PATTERNS INVOLUNTARY INTERNAL MONITOR
pineal gland medulla solitary nucleus
third eye sensory, also body map,

Lutitrol melatunin involuntary motor function:

vomiting, heart rate, digestion

internal reflexes,

CMLS Wake .'-. cg | | |
taste information
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for everything

rather God think than [ think

-7 rather God be than [ be
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rather (God do than [ do

life chwices for me
what? how?
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is malleable i= modifiable
nof without not accepting

nternal structure all things
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not rue rot direct Mot constant

everything is everything Is everything s
memorable meanngful miotivated

whether! what! o
lite choices for God

Am | able to
consider the

question? Am | doing

anything
about this?

What else
should |
be doing?

Would it
make any
difference?

How does It
seem to me?

What do |
truly want?
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TELENCEPHALON
BASAL GANGLIA

MESENCEPHALON
MIDBRAIN

RHOMENCEPHALON
HINDBRAIN

DIENCEPHALON
TWEENBRAIN

MIND

M Action

TRIGGER FIXED
ACTION PATTERNS

Learning

DIRECT HANDS AND EYES

superior colliculus

has visual map, directs actions, eye movements,
reaching movements towards objects and points in space,

MIDBRAIN

visually elicited fixed action patterns
innate recognition
triggering of innate responses

predatory fish

GENERATES
CONSUMMATORY ACTION

Zoha incerta

PUNCTUATE
MOVEMENT

Substantia nigra

eating, drinking, defecating, copulating controls initiation of movement

RECOLLECTIVE MEMORY

mammillary bodies

Movement

red nucleus

cerebellum

unconscious movement and thinking,
manages timing, modulates outputs
- motor, cognitive, emotional -
to be certain and precise,
learmns by trial and error

controls arm swinging, crawling,
originally: gait

WORLD

affected by thyroid hormone abnormalities

THESES

f ES Brains evolve to focus on what we don't know.
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[N S | - ' Attention has us step-in.
Wheo ! What / When Wizard of Oz P

Evolution Handbook
Tree ->= Sequence Sequence -> Weh

Awareness has us step-out.

: Catal Tour
Chronicle - Ve Mice are aware in that they make use of a model of attention. (Graziano)

Sequence -> Trae Tree -> Weab Web -> Sequence

BSOS R Consciousness lets us step-in or step-out.
= | o Consciousness is experienced in the basal ganglia.
" Apes are conscious just as we are.
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Issues in life are defined as divisions of the global workspace into perspectives.

They are cognitive frameworks which ground dialogue between
Heuristic Ideation Technique the subconscious S1 and conscious S2.

" 20/20 Vision The cerebral hemispheres developed to champion these two voices in a dialogue of equals.

We have a manifold for navigating an emotional language by which
the subconscious speaks to our conscious about our expectations.

The conscious speaks to our subconscious by consciously learning.

UNIVERSAL allow for a game
GRAMMAR WIS & game

OF GAMES ¥ HOW?

structure  recombine make sense of
the meaning

Humans are distinguished by joint intentionality (Tomasello)
which allows us to play games - create a shared world

which we enter by asking a question, and leave by giving an answer.
This joint intentionality is physically cued by a "sixth sense"

(which other apes lack, and autists, too) by which we harmonize our bodies.

A universal grammar of games is the foundation for language,
relating S2's syntactic questions and S1's semantic answers.

Every game is potentially 24 games. Culture is the game of games.
Game playing expanded our cortex, our virtual world.
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God wishes_fn!' NOTHING
sel|f-sufficient

GOD WISHES

God wishes for SOMETHING

! FPARTICIPANTS |
| | certaln

we have needs

God wishes for ANYTHING
calm = peace

we have doubts

clarify the

WHAT? 1 meaning

initiate /

haonor the result
a game

we have expectations

WHY? God wishes for EVERYTHING
loving

nonor the purpose

we have values
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