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Psychological and Social Aspects of Brain
Activity
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A human is an individual

Why?

A human is a social being

Decision making
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Philosophy

Philosophy of life is a personal philosophy, whose focus is
resolving the existential questions about the human
condition.

Wikipedia
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Philosophy

FORMAL
pHILOSOPHY

Philosophy is the study of general and fundamental problems
concerning matters such
as existence, knowledge, values, reason, mind, and language.

Wikipedia

INFORMAL
PHILOSOPHY

Philosophy of life is a personal philosophy, whose focus is
resolving the existential questions about the human
condition.

Wikipedia
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Philosophy

FORMAL
pHILOSOPHY

Philosophy is the study of general and fundamental problems
concerning matters such
as existence, knowledge, values, reason, mind, and language.

Wikipedia

INFORMAL
PHILOSOPHY

Philosophy of life is a personal philosophy, whose focus is
resolving the existential questions about the human
condition.

Wikipedia

Collective
consciousness
or collective conscio
us is the
set of shared
beliefs, ideas and
moral attitudes
which operate as a
unifying force within
society.

Wikipedia
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Why?

A human is an individual

yourself

You have to live with

A human is a social being

Decision making

You have to live with
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condition.

Wikipedia

Philosophy of life is a personal
philosophy, whose focus is
resolving the existential
questions about the human
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others

Social conflict

Collective consciousness
or collective conscious is the

set of shared beliefs, ideas and

moral attitudes which operate as
a unifying force within society.
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Why?

A human is an individual A human is a social being

You have to die

You have to live with
others

You have to live with
yourself

Psychological conflict Social conflict

Philosophy of life is a personal Collective consciousness
philosophy, whose focus is or collective conscious is the
resolving the existential Values set of shared beliefs, ideas and
qguestions about the human T moral attitudes which operate as
condition. a unifying force within society.
Wikipedia Philosophy Wikipedia
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Three States of Cognition

FACTS
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Influence of hypothalamus
onh neocortex

* Papez circuit

* Via neuromodulationg
systems
— Consciuosness
— Mood

 Viathalamus

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

— Influence gating function of
pther thalamic nuclei

14 The Highest Functions of Nervous System
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D/opamlne Norepinephrine
Attention ’
Alertness Concentration
+Clarity -Ambiguity +Certainty -Doubt
+Motivation -Hyper +Determination -Obsession
+Working Memory -Passive +Learning Memory -Disability
Balanced
Mood
Appetite Endurance

Serotonin

http://ausm.org.uk/wp-

https://decodingfilm.files.wordpress.com/2014
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Hierarchy of Needs by Abraham Maslow

3dl"mojse|N~weyelqy:a|id/e
IPaW/#MO|SeIA~ Weyelqy/iim/310 eipadpiim-ua//:sdny
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Self-fulfillment
needs

Self-
actualization:
achieving one'’s

full potential,
including creatfive
achivities

Esteem needs:
prestige and feeling of accomplishment Psychological
needs
Belongingness and love needs:

infimate relationships, friends

Safety needs:
security, safety Basic
o Ay needs
ysiological needs:
food, water, warmth, rest

http://www.simplypsychology.org/maslow-pyramid.jpg

Individual

<«—— Universal
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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 MacLean, 1960

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

https://upload.wikimedia.org/wikipedia/comm
. . ons/thumb/d/d4/Paul_D_MacLean.jpg/220px-
16 The Highest Functions of Nervous System Paul_D_MacLean.jpg

= =
m &
O =



Triune Brain Theory

Brain stem & m Limbic System

Emotions, memories,
habits

Decisions

The Triune Brain in Evolution, Paul MacLean, 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

Brain stem & Integration of internal
and external
informations

DRIVE

The Triune Brain in Evolution, Paul MacLean, 1960

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

D AIGHT CERESRAL

LEFT CERESRAL ' HEMISRHEDS
HEMISPRERS CORPUE ALLOSIG ﬁ '
HFFOGANPAL COWWISEURE
HYROTHELANEE
SERSSELLUNG
C RIGHTHALS OF
LEFTHALFOF LISIC SYSTEM
LiMSIC SYSTEN

TRUUNE B340

http://www.sacsa.sa.edu.au/ATT/%7BBA2B8C52-92B6-4C17-

AEEB-
3A9D4F9AE8DE%7D/images/Backgroundinfo/images/image8.gif
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Whole brain model

LEFTCEREERAL
HEMIGPHERE

.
CORPLE DALLOF U ﬁ '

LEFTHAMFOF
LIMEICEYETEN

D AIGHT CERESRAL
HEMIEREERE

HEPROGAMPAL COMRWIEEURE

HYPOTHELANEE

C RICHTHALF OF

LIMEIC BYETEN

TRUUNE B340
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Intellectual

Experimental

Rational Intuitive

Instinctive

The four-color, four-quadrant graphic and Whole Brain® are registered
trademarks of Herrmann Global, LLC. © 2016 Herrmann Global, LLC

@ 12manage com
Whole Brain Model
Ned Herrmann
[Adapted from Hermann Interrstuionsl)
A S D
Facts WLLILEIR Holistic . Future
LUEL (1R Intuitive
F:ag:ETLLE Integrating
STELIGET-E Synthesizing i
Sequential
Organized
Detailed
B Planned C
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Innovation

"Pioneer”
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"Keeper”
https://web.limbic-personality.com/ /
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intra-

personal

understanding
yourself,

spatial naturalist
visualizing understanding

the world living
in 2D things and
reading

P‘/ nature
Y

musical

discerning
sounds, their
pitch, tone,
rhythm, and
timbre

what you feel,
and what
you want

quantifying
finding things,

the right @ making
words to THE TYPES OF _[ T hypotheses

INTELLIGENCE

you mean them

by Mark Vital Iogical—

linguistic )
mathematical

tackling

the questions
of why we live,
and why we die

existential

coordinating
your mind
with your body

bodily-

sensing people's
kinesthetic

feelings and motives

interpersonal

W Frames of Mind: The Theory of Multiple Intelligences by Howard Gardner [kl Funders and Founders
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http://fundersandfounders.com/wp-content/uploads/2014/03/9-types-of-intelligence-infographic.png

= =
m e
O =



e

_ —
m — —_— —
uoiejuasaid/gapsdip/1d 78£590T/4aded|jem/so/wod a1ay|iem//:sdy _ ] 8d(-uosig™Bulpuno.ns v_u.ma sndn -
uaJeysapljs'mmm//:dny |"slued:a|14/e1paw /#A1a100S /13 1m /810 eIpadimua//:sdny

-l
al
C 52
o £5
N ms
OS
c oS
c X
N © ©
- — Se
E— .

A
ion
”

t

Soc
ializa
strategy of

v" Soc
24 The Highest Functions of Nervous System



e

_ —
m — —_— —
uoiejuasaid/gapsdip/1d 78£590T/4aded|jem/so/wod a1ay|iem//:sdy _ ] 8d(-uosig™Bulpuno.ns v_u.ma sndn -
uaJeysapljs'mmm//:dny | sued:a|14/eipaw /#A19100S /1Mm/S10"eIpadiim ua//:sd1y

lon
ialized

|zat

la

(,weak/less sklifull”)

Soc

v’ Socialization allows be spec

25 The Highest Functions of Nervous System



Socilalization

v’ Socialization allows be specialized
(,weak/less sklifull”)

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

v' Society
> Collaboration

» Categorization of duties and
responsibilities

» Hierearchy

26 The Highest Functions of Nervous System
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et/drpsdeb/presentation
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Socialization

27 The Highest Functions of Nervous System https://s-media-cache-
ak0.pinimg.com/564x/9a/86/da/9a86da32052973bb085dc1511d4b7102.jpg
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Socilalization
199

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

Size of neocortex relative to rest of brain

DATA: THE SOCIAL BRAIMN HYPOTHESIS, DUNBAR 1998

http://assets.bwbx.io/images/users/iqgjWHBFdfxIU/ibn8LbKHvbxI/v1/-1x-1.jpg
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Socialization

Has Facebook Really Widened
Your Social World?

* |tseemsnot....

* Modalnumberof ‘friends’ on Facebook =150-250

7,030‘/

Robin Dunbar

*  Youmaylist 100s of friends, butyou onlytalk to a handful

distribution of number of friends for our users

N = 1 million Facebook users

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

i i i 1 i i | =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-

29 The Highest Functions of Nervous System 9c8c-a7033224c639&v=&b=&from_search=1
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Frontal association area

* Executive function
— Motor / behavioral
— Cognitive

* Mostly developed in human

The Highest Funciiohs dNRERIQRIEhecus robustus 2. Homo habilis 3. Homo erectus
4. Homo sapiens neanderthalensis 5. Homo sapiens sapiéns

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”

Q0

— Inhibition of ,,unwanted”

Social brain may be considered as

B[ TALR[/£0/ST0Z/S914/1/41p"SBO|G/3uS3u0d-dm /WO gamixauayy//:dny

31

The Highest Functions of Nervous System

an anticipation in social context
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Mentalization

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

» Rationally
» Emotionally

http://blog.oup.com/wp-content/uploads/2012/04/1260-iStock_000017161665_Large.jpg
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Mentalization

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

> Rationally gmpathy = '_’t
: i
> Emotionally ina Po>
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Social brain

,The 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

8d[-a81e|”00509/598eWI/auoquiuaniim/npa‘is‘ASojodoayiue//:dny
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Social brain

| . MUNI
35 The Highest Functions of Nervous System E D
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Memetics

* Evolutionary model of cultural
information transfer

* Analogy genetic information
transfer

36 The Highest Functions of Nervous System

n.com/2013/08/ri

chard_dawkins2.jpg

http://media.salo
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Memetics

* Evolutionary model of cultural
information transfer

n.com/2013/08/ri

* Analogy genetic information
transfer
« Mem

NAL BE
A

DAWKINS
> System of
VZlueS/ph”OSOphy/religion THE

» ,unit of cultural information”

* Memetic complex
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Memetics

* Evolutionary model of cultural
information transfer

n.com/2013/08/ri

-jpg

* Analogy genetic information
transfer

chard_dawkins2

http://media.salo

* Mem

» ,unit of cultural information” FONAL BESTSHL
* Memetic complex RICHARD
» System of DAWKINS
values/philosophy/religion THE
SELFISH

Every system of values has to be considered as a G EN E
memetic complex (philosophy of consume lifestyle,
biker or hooligan) :

T
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Memetics

* Memetic complex has to replicate, otherwise it will become a "dead
learning / information”

« Memetic complexes compete each other for ,,substrate” (human mind)

http://cdn2.5wm83b1.maxcdn-edge.com/wp-content/uploads/2014/08/pepsiad2.jpg http://4.bp.blogspot.com/_4ryHM8waEOC/SSZL9uKNIOI/AAAAAAAAAGW/ScYF2If7rne
/s400/coke_vs_pepsi.jpg
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https://cdn.nexternal.com/tjb/images/FC-11.jpg
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https://en.wikipedia.org/wiki/File:Mary16thC.jpg

Culture

— the sum of knowledge
v' Material
v’ Spiritual

https://s-media-cache-
ak0.pinimg.com/564x/9a/86/da/9a86da32052973bb
085dc1511d4b7102.jpg

https://www.wikiart.org/en/leonardo-da-
vinci/the-madonna-of-the-carnation

http://previews.123rf.com/images/dja65/dja651107/dja65110700341/
10025966-Stone-age-axe-Stock-Photo-tools-ancient-stone.jpg

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

http://www.thebushcraftstore.co.uk/ekmps/shops/bduimportsit
d/images/condor-greenland-pattern-axe-[2]-12105-p.jpg

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

http://www.jansokol.cz/2014/03/civilizace-kultura-a-nabozenstvi/

Three levels of life in society

‘ Civiliztion level

» Everyday activities, user
» ,Manual“is sufficient, imitation

41 The Highest Functions of Nervous System
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Jan Sokol

http://www.jansokol.cz/2014/03/civilizace-kultura-a-nabozenstvi/

Three levels of life in society

‘ Civiliztion level

» Everyday activities, user
» ,Manual“is sufficient, imitation

E cultural level

» Creativity
» Knowldege and technique are needed

42 The Highest Functions of Nervous System
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Jan Sokol

http://www.jansokol.cz/2014/03/civilizace-kultura-a-nabozenstvi/

Three levels of life in society

‘ Civiliztion level

» Everyday activities, user
» ,Manual“is sufficient, imitation

E cultural level

» Creativity
» Knowldege and technique are needed

‘ Religious level

» Inspiration of creativity
» Awareness of meaning is needed

43 The Highest Functions of Nervous System
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The conflict between the limbic system and the neocortex

* Power
- Hera

* Love
- Aphrodite

e Wisdom
- Athena

https://www.museodelprado.es/en/the-collection/art-work/the-judgement-of-paris/f8b061e1-8248-42ae-81f8-6acb5b1d5a0a
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The conflict between the limbic system and the neocortex
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Limbic system and neocortex

Instinctive behavior
» Limbic system

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

46 The Highest Functions of Nervous System

3

Observable
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Behaviours*

Emotions-

A

Thinking »-——
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Values
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Beliefs
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What we think

http://www.coaching.net.nz/wp-content/uploads/2013/06/Iceberg-for-
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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

47 The Highest Functions of Nervous System
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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

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

Instinctive behavior
» Limbic system

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

&

Observable ,
Behaviours*

Socially enforced behavior

Emotions* What we fee!

A

Thinking

Invisible

n'\S“m -
acrime, and '

What we think

punhishment may come }
Values
Moral behavic Bel?efs

galing is a bad thing
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Limbic system and neocortex

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

Aristoteles
Informatlon Data source Data layers
N EOCO RT EX Street data
- g %
VS ¥

Complex information
NEOCORTEX/limbic system
VS

Values/Philosophy/Faith
Neocortex/LIMBIC SYSTEM
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Buildings data

| * """ S
v
Vegetation data P e
S .,
v
Integrated data ) :‘1 P

https://geoserver.geo-solutions.it/edu/en/pretty_maps/wms.html
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v Object
oriented
v Implicite

v' Location
oriented
v Explcite

52 The Highest Functions of Nervous

Origins of endbrain: Structures underlying olfaction

Two major links between olfactory system and the motor systems
of the midbrain

1) Through the ventral endbrain. which became corpus striatum and basal
forebrain (including much of the septal area)
*  Outputs to hypothalamus, (epithalamus, subthalamus). midbrain
*  These outputs affected locomotion and orienting movements

*  The links were plastic, so habits were formed according to rewarding effects
mediated. e.g.. by taste effects.

2) Through the medial part of the dorsal endbrain, which
became medial pallium—the hippocampal formation

*  Outputs to ventral striatum, hypothalamus, epithalamus

* The links were plastic, but the *habits” formed were different: The

association of place with good or bad consequences of approach.

mt = mammillothalamic tract
fx = fornix bundle
Association areas

/ (neocortex)
Hﬁjngulate COTTEX S, Paralimbic areas,

[2 étiva —>Pretectal ————— Laterodorsal

. .
nuclei nucleus o — entorhinal area
Anterior hyclel
/_\ of thalamu
+ hols” = 4 Subiculum;
“rﬂ';,:'. Tegmental mt / -/ I
" nuclei Mammillary «—— Hypothalamus«— Septal 'HlppocampuSl

(AchyL

[ ——

bodies area \
Deutate gyrus,

Hippoc unlnl f(‘.llln"TH?lll

Courtesy of MIT Press, Used with permission.
Schneider, G. E. Brain Structure and its Origins: In the Development and in

Evolution of Behavior and the Mind. MIT Press, 2014, ISEM: 3780262026734,

http://www.slideshare.net/drsunilsuthar/neurobiology-of-emotion
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Learning and memory

e Connections of striatum and hippocampus are plastic
* Plasticity is a base of learning
* Learning is a forming of long- term memory

e Declarative memory (explicit)

* Based on hippocampus Location oriented:

* Explicit information is stored and later recollected Where am [ and what
] _ o _ has happened here?

 ,Construction of the maps (relationships)” — spatial or abstract

* Procedural memory (implicit) Object oriented:
e Based on striatum Can | eat it and how

to eat it?
e Habitual learning — motor skills, but also social habits
e ,Construction of the algorithms”
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86. The basic characterization of neocortical functions — language
and social brain, basic overview of functional diagnostic methods

used in neurology

* Social brain

* Human is a social beeing, so the brain has to
be designed accordingly

* Frontal lobe and limbic system in behavioral
control

* Triune brain theory, whole brain model,
mentalization.
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