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Input

Integration

Output

REGULATIONREGULATION

Potential input Potential output

ANTICIPATIONANTICIPATION

Receptor Effector

Cortex Cortex
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https://cdn.nexternal.com/tjb/images/FC-11.jpg
https://s-media-cache-
ak0.pinimg.com/564x/9a/86/da/9a86da32052973bb
085dc1511d4b7102.jpg
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https://en.wikipedia.org/wiki/File:Mary16thC.jpg
https://www.wikiart.org/en/leonardo-da-
vinci/the-madonna-of-the-carnation

https://pixels.com/featured/1-madonna-and-child-
peter-paul-rubens.html

https://www.wikiart.org/en/m-h-maxy/madonna

Culture 
– the sum of knowledge

✓ Material
✓ Spiritual
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Limbic system and neocortex
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➢ Limbic system
✓I see a nice thing, so why not 
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Socially enforced behavior
➢ Legal behavior
➢ Neocortex – limbic system
✓Theft is a crime, and 
punishment may come

Moral behavior
➢ Legitime behavior
➢ Limbic system
✓Stealing is a bad thing
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Information
NEOCORTEX

vs

Complex information
NEOCORTEX/limbic system

vs

Values/Philosophy/Faith
Neocortex/LIMBIC SYSTEM
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Prof. Gerald Schneider

✓ Object
oriented

✓ Implicite

✓ Location
oriented

✓ Explcite

Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. (Massachusetts Institute of Technology: MIT OpenCourseWare), http://ocw.mit.edu (Accessed). License:Creative Commons BY-NC-SA
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Learning and memory
• Connections of striatum and hippocampus are plastic

• Plasticity is a base of learning

• Learning is a forming of long- term memory

• Declarative memory (explicit)

• Based on hippocampus

• Explicit information is stored and later recollected

• „Construction of the maps (relationships)“ – spatial or abstract

• Procedural memory (implicit)

• Based on striatum

• Habitual learning – motor skills, but also social habits

• „Construction of the algorithms“

Location oriented:
Where am I and what 
has happened here?

Object oriented:
Can I eat it and how 

to eat it?
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Gerald Schneider

https://itunes.apple.com/us
/podcast/brain-structure-
and-its-origins-
2009/id385157530?mt=2

https://itunes.apple.com/us/
podcast/brain-structure-and-
its-origins-
2014/id944293984?mt=2

2014

20142009Anatomical 
correalte?

O´Keefe and Nadel
´70s
And othershttps://en.wikipedia.org/wiki/Edwar

d_C._Tolman

Edward C. Tolman

1948

Cognitive map 
term definition
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✓ Unique
✓ Egocentric, but multiple

points of view
✓ Complex

https://geoserver.geo-solutions.it/edu/en/pretty_maps/wms.htmlhttps://geoserver.geo-solutions.it/edu/en/pretty_maps/wms.htmlhttps://geoserver.geo-solutions.it/edu/en/pretty_maps/wms.html
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Complementary ways of thinking




