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Brain Activity



Frontal association area

* Executive function
— Motor / behavioral
— Cognitive

* Mostly developed in human Monkey

1. Australopithecus robustus 2. Homo habilis 3. Homo erectus
4. Homo sapiens neanderthalensis 5. Homo sapiens sapiens

Human

http://www.slideshare.net/drpsdeb/presentations



Functions of frontal association area

» Motor/non-motor planning/organization - strategy - anticipation
» Thinking — mental models processing
» Attention — ,,information filtering“

» Behavioral control
— Facilitation of ,wanted”
— Inhibition of ,,unwanted”

Social brain may be considered as
an anticipation in social context

http://thenextweb.com/wp-content/blogs.dir/1/files/2015/03/jerryl.jpg 3



Socialization
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Socialization is an evolutionary

strategy of ,weak/less skilfull”
Socialization allows its members to be
weak/less sklifull”

The social group brings its members
benefits which could not be achieved
on an individual basis

Society
> Collaboration

» Categorization of duties and
responsibilities
» Hierearchy

https://wallhere.com/cs/wallpaper/1

https://en.wikipedia.org/wiki/Society#/media/
File:Canis_lupus_pack_surrounding_Bison.jpg
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Society
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Society
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Three States of Knowledge and Cognition

Philosophy : Mind behind Mind

liquid
Neuroscience: Brain Psychology : Mind
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Three States of Knowledge and Cognition

Philosophy : Mind behind Mind
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Triune Brain Theory

Lizard Brain Mammal Brain Human Brain

Brain stem & cerebelum Limbic System Neocortex
Fight or flight Emotions, memories, Language, abstract
habits thought, imagination,
consciousness
Autopilot Decisions Reasons, rationalizes

The Triune Brain in Evolution, Paul MaclLean, 1960

https://upload.wikimedia.org/wikipedi

a/commons/thumb/d/d4/Paul_D_Mac

Lean.jpg/220px-Paul_D_MacLean.jpg
9
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Triune Brain Theory

Lizard Brain Mammal Brain Human Brain

Brain stem & m Limbic System

Emotions, memories,
habits

Decisions

The Triune Brain in Evolution, Paul MaclLean, 1960

https://s-media-cache-ak0.pinimg.com/originals/2f/60/99/2f609962e23fdce7a008fb224d316256.gif
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Triune Brain Theory

Lizard Brain Mammal Brain Human Brain

Brain stem & Integration of internal
and external
informations

DRIVE

The Triune Brain in Evolution, Paul MaclLean, 1960

https://s-media-cache-ak0.pinimg.com/originals/2f/60/99/2f609962e23fdce7a008fb224d316256.gif



Triune Brain Theory

Mammal Brain Human Brain

Integration of internal
and external
informations

DRIVE

The Triune Brain in Evolution, Paul MaclLean, 1960

https://s-media-cache-ak0.pinimg.com/originals/2f/60/99/2f609962e23fdce7a008fb224d316256.gif
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Influence of hypothalamus on neocortex

(Papez circuit) Dopamine ~  Norepinephrine
Attention
Algrtne_s_s Conce_nt_ration

Via neuromodulationg e e
Balanced

systems Mood

Appetite Endurance

— Consciuosness
— Mood

Relaxation
+Sleepy Insomnia

Via thalamus

— Via nucleus mediodorsalis to
orbitofrontal cortex (influence
on decision making)

— Influence gating function of
pther thalamic nuclei
@ .

Serotonin

content/uploads/2015/02/Dopamine_Norepinephrine_Serotonin.jpg

272&h=300

https://decodingfilm.files.wordpress.com/28ttp://ausm.org.uk/wp-
14/09/tea.png?w
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Whole brain model
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Innovation
"Pioneer"
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Innovation

"Pioneer”
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Balance

Keeper
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Every brain is unique

* Emotionally
— Limbic system

e Rationally
— Neocortex

18
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Logistics
38%

Strategists
12%

The & Ferspoasllty Typse In The Hymean Race

@201 1 Pervonality Marketing LLC
http://customersecrets.com/wp-content/uploads/2011/09/Army-Personality-Types.png
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Logistics

38%

Strategists
12%

The & Ferspoasllty Typse In The Hymean Race
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Hierarchy of Needs by Abraham Maslow

Self-fulfillment
needs

Self-
actualization:
achieving one’s
full potential,
including creative
aclivities

Individual

Esteem needs:
prestige and feeling of accomplishment Psychological

needs

Belongingness and love needs:
intimate relationships, friends

Safety needs:

security, sa

Physiological needs:

food, water, warmth, rest

Basic
needs

<«—— Universal

http://www.simplypsychology.org/maslow-pyramid.jpg
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Hierarchy of Needs by Abraham Maslow

Self-fulfillment
needs

Self-
actualization:
achieving one’s

full potential,
including creative
activities

Individual

Esteem needs:

prestige and feeling of accomplishment Psychological

needs
Belongingness and love needs:
intimate relationships, friends

Safety needs:
security, sa Basic ;
needs € Universal
Physiological needs:

food, water, warmth, rest
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Social brain or asocial brain?

http://i.imgur.com/z0SnsEl.jpg
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Social brain or asocial brain?

FORMER FRENCH BATTLESHIP STRASBOURG AND CRUISER. US AAF PHOTO 2258

https://upload.wikimedia.org/wikipedia/commons/6/6e/Battleship_Strasbourg_after_bomb_attack%2C_1944.jpg
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Social brain or asocial brain?

http://people.com/celebrity/nick-ut-photographer-talks-kim-phuc-napalm-girl-photo-42-years-later/
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Social brain

,rhe first sign of civilization was a femur that had been broken
and then healed... Helping someone else through difficulty is

where civilization starts”
Margaret Mead

http://www.ancient.eu/uploads/images/display-1166.jpg
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Mentalization

* the ability to understand the mental state, of oneself or
others, that underlies the behavior

» Rationally
» Emotionally
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Mentalization

* the ability to understand the mental state, of oneself or
others, that underlies the behavior

» Rationally
» Emotionally

8d[984e717599T9T/T0000 20351-09¢T/¥0/TT0T/Speojdn/iuaiuodr-dm/wod-dno-go|q//:diy



Social brain

: - 30
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Social brain
199

The Social Cortex Robin Dunbar
1 ,00(1
As brain size increases, so does
group size. Human group size as
@ predicted by Dunbar's model comes
= out to about 150.
2100 # Humans
% Monkeys =@
5
o
0
w
@
10
E e
E O= Apes
o}
1
| | T | 1 https://en.wikipedia.org/wiki/Robin_Dunbar
1x 2% 3x 4x 5Bx 6x

Size of neocortex relative to rest of brain

DATHA: THE SOCIAL BRAIN HYPOTHESIE, DUNBAR 1998

http://assets.bwbx.io/images/users/iqjWHBFdfxIU/ibn8LbKHvbxl/v1/-1x-1.jpg



Social brain

Has Facebook Really Widened Robin Dunbar
Your Social World?

* |tseemsnot...
* Modalnumberof‘friends’ on Facebook=150-250
*  Youmaylist 100s of friends, butyou only talk to a handful

distribution of number of friends for our users

N = 1 million Facebook users

https://en.wikipedia.org/wiki/Robin_Dunbar

1 L S il L -l
0 1000 2000 3000 4000 5000

http://www.slideshare.net/EXCCELessex/robin-dunbar-has-the-internet-changed-our-social-world?qid=8bec5233-8b90-

40fa-9c8c-a7033224c639&v=&b=&from_search=1 37



Every brain is a powerful machine...

... which is hard to control

33
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The conflict between the limbic system and the
neocortex

http://all-free-download.com/free-vector/download/love-or-money-work-life-balance-scales_313110.html 34



Limbic system and neocortex

Why = The Purpose \
What is your cause? What do you believe? Limbic system

Why ? i - -
= The Process < Emotions / drive
Specific actions taken to realize the Why. TS ~
How? ~~. Neocortex
/" What = The Result —  _ Action
What? What do you do? The result of Why. Proof.

https://s-media-cache-ak0.pinimg.com/originals/84/34/b1/8434b124c9fc92003051c56b088906a5.jpg
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Limbic system and neocortex

Why = The Purpose \
What is your cause? What do you believe? Limbic system

Why ? - i i
= The Process < Emotions / drive
Specific actions taken to realize the Why. T~a -
How ? ~~. Neocortex
What = The Result / ool
What? What do you do? The result of Why. Proof.

https://s-media-cache-ak0.pinimg.com/originals/84/34/b1/8434b124c9fc92003051c56b088906a5.jpg
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Limbic system and neocortex

Instinctive behavior
» Limbic system

v'| see a nice thing, so why not
to steel it?

The cutcomes we produce

Observable

Behaviours* Dur fabits

Emotions+--

A

Vbt we hink

http://www.coaching.net.nz/wp-

content/uploads/2013/06/Iceberg-for-blog-from-J-

€1371521135440.jpg
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Limbic system and neocortex

Instinctive behavior
» Limbic system

v'| see a nice thing, so why not
to steel it?

Socially enforced behavior
» Legal behavior
» Neocortex — limbic system

v'Theft is a crime, and
punishment may come

A

What we think

http://www.coaching.net.nz/wp-

content/uploads/2013/06/Iceberg-for-blog-from-J-

€1371521135440.jpg
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Limbic system and neocortex

Instinctive behavior
» Limbic system

v'| see a nice thing, so why not
to steel it?

'
Socially enforced behavior i e
» Legal behavior
» Neocortex — limbic system

v'Theft is a crime, and
punishment may come

Moral behavior
» Legitime behavior
» Limbic system
v'Stealing is a bad thing

content/uploads/2013/06/Iceberg-for-blog-from-J-

http://www.coaching.net.nz/wp-
e1371521135440.jpg



Limbic system and neocortex

Instinctive behavior
» Limbic system

v'| see a nice thing, so why not
to steel it?

Socially enforced behavior

content/uploads/2013/06/Iceberg-for-blog-from-J-

http://www.coaching.net.nz/wp-
e1371521135440.jpg
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Limbic system and neocortex

Information
NEOCORTEX
VS
Complex information
NEOCORTEX/limbic system
VS
Values/Philosophy/Faith
Neocortex/LIMBIC SYSTEM

What we think

http://www.coaching.net.nz/wp-

content/uploads/2013/06/Iceberg-for-blog-from-J-

e€1371521135440.jpg

41



Limbic system and neocortex

Information
NEOCORTEX
VS
Complex information
NEOCORTEX/limbic system
VS
Values/Philosophy/Faith A
Neocortex/LIMBIC SYSTEM

content/uploads/2013/06/Iceberg-for-blog-from-J-

http://www.coaching.net.nz/wp-
e1371521135440.jpg

» The whole is greater than the sum of its parts”

Aristoteles




Limbic system and neocortex

Information
NEOCORTEX

Aristoteles

w frabits

e sum of its parts”

http://www.coaching.net.nz/wp-

content/uploads/2013/06/Iceberg-for-blog-from-J-

e€1371521135440.jpg
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Limbic system and neocortex

Information
NEOCORTEX

Aristoteles

e sum of its parts”

http://www.coaching.net.nz/wp-

content/uploads/2013/06/Iceberg-for-blog-from-J-

€1371521135440.jpg
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Limbic system and neocortex

Information
NEOCORTEX

ching.net.nz/wp-

content/uploads/2013/06/Iceberg-for-blog-from-J-

€1371521135440.jpg

http://www.coa

nes®
Aristoteles
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Individual / subjective character of brain
activity

LIMBIC SYSTEM - IRATIONAL

Irational preferences
Irational fear
Phobia

— Panic (extreme) irational fear
» Specific

» Social

htt p ://WWW. fe a rOf. n et/ https://images.sciencedain.com/2008/O3/0803132646_1_900x600.jpg
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Individual / subjective character of*vain
activity

—

® ht %‘\J\‘é"’u i R https://images.sciencedaily.com/2008/03/080320132646_1_900x600.jpg
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Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* (Pseudo)rational preferences
* Imagination

¥
o W

http://www.hospitality-school.com/wp-
content/uploads/2011/06/guest-preference-2.jpg
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Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* Imagine red car...



Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* Imagine red car...

https://www.google.cz/search?q=red+car&biw=1150&bih=492&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjBupCC_5PSAhVDbBoKHe53B98QsAQIG
Atttbm=isch&qg=red+car+white+background
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Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* Imagine red Ferrari...

https://www.google.cz/search?q=red+car&biw=1150&bih=492&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjBupCC_5PSAhVDbBoKHe53B98QsAQIGAH#tbm=isch&q
=red+ferrari+white+background
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Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* Imagine red Ferrari 458 from the side...

https://www.google.cz/search?q=red+car&biw=1150&bih=492&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjBupCC_5PSAhVDbBoKHe53B98QsAQIGA#tbm
=isch&q=red+ferrari+458+from+side+white+background
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Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* Imagine red Ferrari 458 from the side...

https://www.google.cz/search?q=red+car&biw=1150&bih=492&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjBupCC_5PSAhVDbBoKHe53B98QsAQIGA#tbm
=isch&q=red+ferrari+458+from+side+white+background

* Closer specification (more conditions) leads us to a more consistent output,
but increases the likelihood of errors

v" Random - some specifications are randomly overlooked

v' System — some specification is unknown (How does Ferrari 458 look like?)
53



Every brain is unique

* Emotionally
— Limbic system

e Rationally
— Neocortex
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Every brain is a powerful machine...

... which is hard to control
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