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What it will be about

Information flow in the brain.

Delusions: examples of communication breakdown.
Functions of the brain stem and states of consciousness.
Limbic system and emotions.

Sensory input coding - receptors.
Topographical maps.

Population coding — active perception.
Senses and pathways.

Vision.
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We do not know the details of information flow, the human connectome
project should construct maps of structural and functional neural connections.
But rough connectivity is already known. Check this gallery of the HCP.


http://www.humanconnectomeproject.org/
http://www.humanconnectomeproject.org/
http://www.humanconnectomeproject.org/gallery/

Functions and regions

Localized or holistic information flow?
Holistic theories in 19t century have been replaced by localization of some
functions, now neuroimaging shows that each region has many functions.

Localized: Holistic:

each brain area has a fixed the whole brain works on each
function, and each task is task, regions have functions that
implemented by cooperation of may in large degree be

active regions. exchangeable.




Many levels of organization

Michael Levin, Tufts University. Thoughtforms.life
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Many levels of organization
Michael Levin, Tufts University. Thoughtforms.life

Cognitive Light Cone: size of largest goal
Demarcates Boundary of the Self

‘. ISOLATED ‘  INTEGRATED

INDIVIDUAL'S . : INDIVIDUAL'S RANGE

RANGE OF “" OF PERCEPTION
PERCEPTION TR

)...mﬁ

ANTICIPATION EXPANDED

ANTICIPATION

ERCEPTION

INDIVIDUAL ‘e . INTEGRATED
SPATIAL “‘ u — ! SPATIAL
PERCEPTION ™

EXPANDED
MEMORY | MEMORY

The Computational Boundary of a
“Self": Developmental Bioelectricity
Drives Multicellularity and Scale-Free
Cognition

Mchasl Lavin' =



https://youtu.be/A1xlY-TG9BY?si=cVy18HnSSv7vl7Vr&t=1440
https://thoughtforms.life/

Many levels of organization
Michael Levin, Tufts University. Thoughtforms.life
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https://thoughtforms.life/

M. Anderson, Neural reuse: a fundamental organizational
principle of the brain. Behavioral & Brain Sci 33, 245 (2010)

Neural recycling ?

Central organizational principle: reuse of the same neural
circuitry for various cognitive purposes.

Brain has a heterarchy of semi-autonomous subsystems, no permanent
“supervisor” population of neurons, any subsystem may take the lead

Neural circuits were exapted (exploited, recycled, redeployed) during
evolution for different uses, often without losing their original functions.

Brain circuits can continue to acquire new functions without significant
local change to circuit structure, functional connections to new partners.

This gives new perspective on brain evolution/development, tool use,
human language; modularity/localization of cognitive functions.

It has practical implications in neurorehabilitation, BCl design, cognitive
architectures, a bit like object/module reuse in programming.

Based on meta-analysis of 665 experiments in 20 cognitive domains.


http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=7916454
http://en.wikipedia.org/wiki/Heterarchy
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Modules
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Flavor inputs

Sensory modalities

Even flavor perception is [ R
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From G.M. Shepherd, Smell images and the flavour system in the human brai
n. Nature 444, 316-321 (2006).



http://www.nature.com/nature/journal/v444/n7117/full/nature05405.html
http://www.nature.com/nature/journal/v444/n7117/full/nature05405.html
http://www.nature.com/nature/journal/v444/n7117/full/nature05405.html
http://www.nature.com/nature/journal/v444/n7117/full/nature05405.html
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What it will be about

Core ideas and cybernetic explanations.
Basic brain architecture.

Information flow in the brain.

Examples of communication breakdown.
Functions of the brain stem and states of consciousness.

Limbic system and emotions.




Basic modules

Limbic System:
emotions, rewards,
values, memory.

Neocortex:
Cognitive — Affective

Thalamus
Brain stem,
Reticular formation

Hypothalamus, PNS,
ANS, Organism, Sensors/effectors
Homeostasis World

What may happen if one of the connections is broken or miswired?
For example neocortex-limbic connection?



Basic modules

Strategic networks

“how” Affective networks

"what”

What may happen if one of the connections is broken or miswired?
For example neocortex-limbic connection?



Delusional syndromes

What happens if the affective-cognitive link is broken? Values are lost.

Sometimes we recognize a place, person, object but feel strange about it, or
sometimes we feel we know but cannot recognize.

DMS, delusional misidentification syndrome: a belief that the identity of a
person, object or place has somehow changed or has been altered.

Capgras delusion: delusion that a close relative/spouse
has been replaced by an identical-looking impostor.

Reduplicative paramnesia: familiar person, place, object
or body part has been duplicated.

Fregoli delusion: delusion that various people met are
actually the same person in disguise.

Intermetamorphosis: delusion that people swap identities
with each other whilst keeping the same appearance.

Subjective doubles, delusion of a doppelganger, a double
of the person carrying out independent actions.

Mirrored self-misidentification: delusion that one's
reflection in a mirror is some other person.


http://en.wikipedia.org/wiki/Delusional_misidentification_syndrome
http://en.wikipedia.org/wiki/Capgras_delusion
http://en.wikipedia.org/wiki/Capgras_delusion
http://en.wikipedia.org/wiki/Reduplicative_paramnesia
http://en.wikipedia.org/wiki/Reduplicative_paramnesia
http://en.wikipedia.org/wiki/Fregoli_delusion
http://en.wikipedia.org/wiki/Fregoli_delusion
http://en.wikipedia.org/wiki/Intermetamorphosis
http://en.wikipedia.org/wiki/Syndrome_of_subjective_doubles
http://en.wikipedia.org/wiki/Doppelg%C3%A4nger
http://en.wikipedia.org/wiki/Mirrored_self-misidentification

What it will be about

Next:

Homeostasis and brain stem
Perception

Learning

Memory

Language

* Volition

Consciousness
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