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Powgr of Brain

Jung 18, 1980

7,686,369,774,870
x 2,465,099,745,779

18,947,668,177,995,426,462,773,730

In 1977, at Southern Methodist University in
Dallas, she extracted the 23rd root of a 201-
digit number |.n 50 seconds, beating a Univac (4-11-1929----21-4-2013)
computer, which took 62 seconds
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Increase in brain size
during human evolution
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SOME ‘ ABOUT BRAIN? ‘Soft

.1300 ml volume

‘Fattest organ in the body
- 2% Total Body wt

« 20% ENERGY NEED

Structure of a typical neuron

‘No pain
«100,000 miles of blood vessels
\ «170,000 KM OF NERVE FIBERS

N A .10 11 NEURONS

10 14 SYNAPSES
« 70,000 thoughts /day
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CAPACITY OF BRAIN?
VISIBLE LIGHT

RED, BLUE, GREEN AND YELLOW
COLORS & THEIR COMBINATION

4000 TASTES

100,000 SMELLS

DISTINGUISHES TYPES OF SOUND

IT CAN DISTINGUISH TYPES TOUCH



Data Storage Capacity Processing Speed

(Bytes) (Megaflops)
Internet 1 Quintillion
Supercomputer 30 Quadrillion 8.2 Million 9.9 Million
iPad 64 billion 170 Million 240
Human brain 3.5 Quadrillion 2.2 Billion 20
Cat brain 64 billion 170 Million

103 10°© 109 1012 1015 10 18 10 2! 10 24 10 27 10 30

Number of bits used to encode a single character; Floating point Operation per second



WHERE INFORMATION IS STORED?

HOW IT IS STORED?

HOW IT IS RECALLED?

HOW BRAIN TAKES DECISION?

IS THERE SEX DIFFERENCE?



ANATOMY OF BRAIN

CEREBRUM

*  FULLY DEVELOPED ONLY IN HUMANS

* GATHERS INFORMATION FROM ALL 5
SENSES

* COMPLEX BEHAVIOUR: THOUGHT,
MEMORY, LANGUAGE

- CEREBELLUM

FOE Pt F AN :
rontals < Parietal

*CONTROLS CO-ORDINATION &
*MOVEMENT

BRAIN STEM
(MEDULLA) -

R s
AUDITORY . CEREBE

\ — \
= HEART BEAT \
= RESPIRATION (§>EnchantedLearning.grlnzA'Ql STEM
= VASOMOTOR ACTIVITY

CEREBELLUM & MEDULLA ARE CORE
STRUCTURES — SNAKES & FISH HAVE THEM

TOO
10



Reticular Activating System (RAS)

* Fully developed in
Limbic System Thalamus mammals

e Controls instinctive
behaviour

e Stores memories

* Helps mammals be
more flexible than
other animals

Hippocampus \

11



TWO BRAINS ?

LEFT SIDE

RIGHT SIDE

RECOGNIZES
RECOGNIZES

THINKS PAST AND PRESENT THINKS FUTURE
CONTROLS RIGHT SIDE OF BODY CONTROLS LEFT SIDE OF BODY



DISECTING BRAIN FUNCTIONS
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LR Listening ﬁ;f;:j 7

-POSITRON EMISSION
TOMOGRAPHY (1974)

; ‘?j ‘ ; g i A T Cilliaana 585 .
-OBSERVATIONS w w I
(1864) ‘HEMODYNAMIC

\ 4
‘FUNCTIONAL MRI (1990)
*‘RESTING FUNCTIONAL MRI

(1995)
.NON -DIFFUSION MRI (1994
’INVASIVE INVASIVE ~r/ ,, 7
-ANATOMY & .ELECTRO- '
MAGNETIC
‘ELECTRO ‘MAGNETOENCEPHALOG
ENCEPHALOGRAPHY RAPHY (1997)

(1924)




MAGNETIC RESONANCE IMAGING (MRI) 1977 USES A POWERFUL MAGNETIC FIELD,
RADIO FREQUENCY PULSES AND A COMPUTER TO PRODUCE DETAILED PICTURES OF
ORGANS, SOFT TISSUES, BONE AND VIRTUALLY ALL OTHER INTERNAL BODY
STRUCTURES.

FUNCTIONAL MAGNETIC RESONANCE IMAGING OR FUNCTIONAL MRI ( FMRI) 1990
MEASURES BRAIN ACTIVITY BY DETECTING CHANGES ASSOCIATED WITH BLOOD FLOW.

DIFFUSION-WEIGHTED MAGNETIC RESONANCE IMAGING (1994) GENERATES IMAGES OF
BRAIN USING DIFFUSION OF WATER MOLECULES TO GENERATE CONTRAST IN MR
IMAGES.

ELECTRO-MAGNETOENCEPHALOGRAPHY (MEG) IS A FUNCTIONAL

NEUROIMAGING TECHNIQUE FOR MAPPING BRAIN ACTIVITY BY RECORDING MAGNETIC
FIELDS PRODUCED BY ELECTRICAL CURRENTS OCCURRING NATURALLY IN THE BRAIN,
USING VERY SENSITIVE MAGNETOMETERS.




SANTIGO RAMAN Y CAJAL

(1852-1934)

NP 1906




Language and Number




PIERRE PAUL BROCA (1824- 1880)

LEBORGNE tan
LELONG yes, no, three, always and lolo

MOTHER IS ALWAYS HER
WORKING HER WORK TO
: GET HER BETTER BUT

~ 4 WHEN SHE IS LOOKING
THE TWO BOYS SHE IS
LOOKING OTHER PART.
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SMILE

I Basal ganglia

Cerebral cortex (movement, reward)

M Thalamus
(sensory gateway)

M Hippocampus

MEMEORY

Forebrain

CEREBRAL HEMISPHER

[l Hypothalamus
(regulates body
function)

COMMISSIURE  Amygdela



Where memories are stored and How it is retrieved?



Roger Wolcott Sperry (1913-1994)

COMMISSIURE
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Adapted from Domjan, 1993 (modified from Thorndike, 1898 [left] and Imada & Imada, 1983 [right])



g g CEREBRAL HEMISPHERE

COMMISSIURE



OPTIC CHIASMA

CEREBRAL HEMISPHERE

COMMISSIURE



COMMISSIURE



* Can say Key

* Can not say Key
e Can not draw Key

e Can draw Key




WILDER PENFIELD (1891-1976)

Teeth, gums, and jaw — 8
Tongug —

Fharynx ___}

Intra-abdarmanal




PICK -------- LICK

Face-related
words

l Leg-related l Arm-refated
words words

Copyright ©@ 2005 Nature Publishing Group
Nature Reviews | Neuroscience




Top-down attention
N and serial reading

Access to pronunciation
and articulation e

[Visual inputs |

.~

Access to meaning

Visual word form area
(the brain’s letterbox)







ATLAS OF BRAIN

violence

' bodypart
person
visual ‘
numoer

tactile

JACK GALLANT 2016 how the meanings of words are arranged
across different regions of the organ.




NUMBER SENSE

*SIMPLE ARITHMATICS
*MAGNITUDE JUDGEMENT

Can count 1,2,3,4......
Can count 2,4,6,8.......
Can not count 9,8,7,6

Cannotread 5

Can not read “Ham”
“Smoke”, “School”

Large and Small digits

Can not add “2 +2”
Can not multiply

APPROXIMATION

Can add “2+2”

Can not substract “4-2"

Can read 5

Can speak fluently

Fails in bisection tests

Multiplication table by
heart

NO NUMBER SENSE



motor cortex

inferior
p oy parietal
e T = »/ lobule

Joseph Parvizi (2018)
Inferior temporal Gyrus
1-2 million neurons

Broca’s area

Wernicke's area

Rickard et al (1998)

Simple Arithmatics Broadman area 44
Dorsolateral prefrontal cortex(9 & 10)
Superior and Inferior parietal cortex
Magnitude Bilateral inferior parietal cortex

IT MAY ALSO HELP RESEARCHERS FIND NEW
WAYS TO HELP PEOPLE WITH DYSLEXIA FOR
NUMBERS AND THOSE UNABLE TO PROCESS
NUMERICAL INFORMATION, A DISORDER
CALLED DYSCALCULIA



JASON PADGETT -2002
Berit Brogaad




CONNECTOME
SPORNS & Hogmann (2005)

IN 2018, BLUE BRAIN PROJECT
RELEASED ITS FIRST DIGITAL 3D
BRAIN CELL ATLAS WHICH,
ACCORDING TO SCIENCEDAILY, 1S
LIKE "GOING FROM HAND-DRAWN
MAPS TO GOOGLE EARTH",
PROVIDING INFORMATION ABOUT
MAJOR CELL TYPES, NUMBERS,
AND POSITIONS IN 737 REGIONS
OF THE BRAIN.

Thea brain has many arsas spaclalized
for speclfic functions, some of which area
shown hare.

Data on
structure ancd
function can ba
combinad and
analysed using
toals such as
natwark theory.

The connectome tles thess areas together,
allowing the brain to functlon as a coharant
w hole. The project’s goal 1= to undarstand
how the connectome works.




OpenWorm

Timoty Busbice

FIRST DIGITAL LIFE FORM

Environmental Stimulus > Sensory Transduction > Interneuron Firing > Motor Neuron
Firing > Motor Output > Environmental Change > Sensory Transduction ...

COURTESY: TIMOTHY BUSBICE
=

DIGITAL

BRAIN

—

E WEIRD SCIENCE: RESEARCHERS MOVE
' WORMS MIND INTO ROBOT BODY

NEW YORK 1623 EU PARLIAMENT APPROVES MOTION FOR RESOLUTION TO RECOGNISE #PALESTINE

“WORMS MIND IN LEGO ROBOT”




"...comparing the capacity of
computers to the capacity of the
human brain, I've often wondered,
where does our success come from?
The answer is synthesis, the ability
to combine creativity and calculation,
art and science, into whole that is
much greater than the sum of its
parts.

— Garry Kasparov



http://todayinsci.com/K/Kasparov_Garry/KasparovGarry-Quotations.htm
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