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® Neurosocieties : the rise and impact of the new brain

sciences; Neuroprosthetics-Brain-Computer-interface;

Neuroeconomy; Neuroethics
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Aristotle’s Arguments for the Heart Against the Brain
as the Centre of Mind (384-322 B.C.)

Heart Brain
1. Heart is centrally placed 1. Brain is peripheral, to cool the blood

2. All animals have a heart 2. Invertebrates have sensations but
no brain

3. Heart provides blood, needed 3. Brain is bloodless, without sensation
for sensation

4. Heart is warm, like higher life 4. Brain is cold

5. Heart connects with all senses 5. Brain is not connected with the
and muscles, via blood vessels sense organs

6. Heart is essential for life 6. Brain is not essential
7. Heart forms first

8. Heart is sensitive to touch
9. Heart is affected by emotion 9. Brain is emotionally neutral

10. Man’s heart is hottest, fitting ~ 10. Man’s brain is largest in order to

7. Brain forms later
8. Brain is insensitive to touch

his superior intelligence cool the hot blood.
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1. Reproductive Instinct

2. The love of one’s offspring
3. Affection and friendship

4. Self-defence and courage
5. Destructiveness

6. Cunning

7. Acquisitiveness

8. Pride

9. Vanity

10. Forethought

11. Memory for facts and things
12. Sense of place

15. Language
16. Sense of colour

17. Sense of sounds and music
18. Sense of numbers

19. Architectural sense

20. Wisdom

21. Sense of metaphysics

22. Satire and wit

23. Poetic talent

24. Kindness

25. Mimicry

26. Religious sentiment

27. Firmness of purpose

Lavery#) & FEEAEZ
(1907)
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Paul Broca, 1861 : Tan’s brain
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Santiago Ramon j Cajal
(1852-1934)

Brodmann
1908
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EEG Recording System and
Magnetic Shielded Room in ICN, NCU

The EEG recording system
coupled with the electrode
cap contains 64 channels to
record electrical activities
over the

The experimenter, sitting outside the The participant engages in experimental
magnetic shielded room, monitors tasks inside the magnetic shielded room
the participant’s brain wave. while their brain waves are recorded.

USRI Y% Transcranial Magnetic
Stimulation (TMS) setup in ICN, NCU




TMSE H fh ST 2 U TR 2 L
(Walsh & Cowey, 2000)

Litstime:

Vo

Cooing

‘Sngle ot reooing

Secona
e’

[

a
Comeiation Brsn  Map  Coumn  Layw  Odl Syages Mok

reschution
fog scalel

CUEREET i s AT

grog e ]

GRS L U P A 5 i
LR P LR D : : SRV 3Ly
| FETTHE S CEEY
A PR P
o pIEH R RS

et LN
LA
FLASTT 77 i |

AR A |
= i

HUAAT T+
AL R T

[ HrEIR A RS - Al |

PMENT OF THE NI T
Larrina larrrarials. (fie antericr it of the neural hibe

THINERNE - At RO AR T AR A

W i @ Matt Davies and Tribune Media Services

(o) Meural| (b Primary beain vesicles
Tube

AN
}\,m,,,mm ) Adultbrain
b

frestrad)

()




Antgrior Posterior There Is one secondary flaxure -

(rasira) (ciudal] The pontine flexure- occurs in the pons in the
Matencephalon - opposite direction of the major flexures (thus if
Maosercophalen Nectiain F‘“m“eem:ls the brain backward instead of forwards]
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Brain wave: how adolescents lose grey matter.
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From “How does the teenage brain work?,” by Powell, K. 2006, NATURE,
442(24),865-867.
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FIGURE 3.27
Relaticnship between brain
mass and body mass ocross
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Somatotopic Organization
["Homunewlus®)

// /j/{'{ifif;f‘ gﬁ%%}{zﬁ. w

LA Jf
A o %ﬁ"
[P — W A
Ir'lr-u {[ according to Penfield ik ll'-
i. s

y Saleies and Rosmussen Towh, p-:: =
\ i oy !
S wéﬁ
Preceniral area Pesicantral area
[motar) [sensory)
FEFEFHE P3RS

TEFEF LB R RIEMLAE T 3,
] 5| % A RI4RME (amplitudes) B Bk #8 (saccades) @52,

Posner & Raichle, 1994

;Mﬁ“rwijﬁw 15

RS =r

Generating verbs

EFRCAR R
e N NS ST OO
s 17 % 4

ENIES (S I 2 T,




(Rensink et al, 1997; O’Regan et al, 1999)
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Fig. 5.3. Two attenpts to realize a compound eye
with the same resolution as the human eye. The eye
on the left has a reselution of 1 minute all over.
Mallock (1894) estimated a radius ..crmm (Gm). The
e on the right has the same dist

reduced, but it is sti
represents 10° actual lenses. Both fi ,,unumm
Kirschfeld (1976) with permission.
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(Ungerleider and Mishkin 1982)

PARSETAL - “WHERE"

TEMPORAL - “WHAT*

BB &S (Achromatopsia)

cortical color blindness




Akinetopsia & BIFE
(cortical motion blindness)
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How fast can your brain be?

22 %: 150 kn/lhr
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Gaze is guided by knowledge as well as vision

Remember the location Remember the ages
of the objects in the room. of the people in the room

[ Yarbus, A. L. 1967 Eye Movements and Vision. New York: Plenum Press
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TN \/\ janglia
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1 T e
" Pulvinar X,
""””r/- LGNd=- 7 Superior
RS colliculus
The function of the FEF, PP and V1 cannot /
be understood outside the context of the
network in which it is a node. That network ;?‘?r:f:r
includes connections with extrastriate visual

areas as well as connections with the basal
ganglia and brainstem motor structures.

What is a choice?

What is a decision?

"T feel that way right
now. Ask me in two or
three months and I may
change. I don't think I
will. I'm pretty sure
that's my decision."

— Michael Jordan on his
retirement from
professional basketball.
Associated Press, 17
July 1998.
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Neurosocieties : the rise and impact of the
new brain sciences.

Neuroprosthetics: Brain-Computer-interface
Neuroeconomy.

Neuroethics.

Brain based education.
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success

The Linear rise-to-threshold
race Model (LATER model)
(Carpenter, 1981)

Activation

failure

SSD: Stop Signal Delay
SSRT: Stop Signal Reaction Times
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TMS over pre-supplementary area to probe
the neural mechanism of inhibitory control

Stop signal delays: - -

From 50 ms to 210 ms.
Stop condition

Chen, CY. Muggleton, NG. Tzeng, OJL. Hung, DL and Juan CH. (Neuroimage, 2009)

T e LH"F} =¥ (stop signal task)jP4c @rﬁhjﬁz@ﬁ?u =8
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(No stop signal trial
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Chen, C-Y, Muggleton N. G., Juan C-H, Tzeng, O. J-L & Hung, D. L. (2008). Time pressure leads to inhibitory control
deficits in impulsive violent offenders. (Behavioural Brain Research, corresponding author )
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Emotional visual orienting paradigm valid
Angry Sad Fearful Happy Neutral

Seslels

- Valid condition: 75 %o
Ivalid condition: 25 % invalid -

- 4 blocks
250ms, Cue

- each block includes 96 wial

Target
S0ms

Disengagement cost:
Invalid RT - Valid R

500ms, Fixation Chen, CY., Juan, CH., Muggleton, N.G., Tzeng, OJL., Hung, DL. (2007) Impulsive- and
premeditated- violent offenders display different patterns of attentional disengagement from
negative facial expressions. Cognitive Neuroscience Society Annual Meeting, New York, USA,
May.
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Why should I choose Cognitive
Neuroscience as my career?

It is very challenging and rewarding.

It is very helpful for understanding yourself
and others.

It will be very influential to your and others’

life.

It will be very important to the education
and health systems.

More simply, it is great fun!

If | were still at your age, | would do.....

 Backgrounds:
BBC website for science; BBC radio 4; Podcast
Neuroscience for kids
Brain mapping: www.loni.ucla.edu: Arthur Toga
Google: www.google.com
* Tools:
English; Programming: C (or any), Matlab
life long lasting sports
Most importantly: An open mind
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Watson & Crick, 1953

“The proposed structure for DNA may help
to solve one of the fundamental biological
problems: the molecular basis for genetic
replication.”

Francis Crick, 1998

“The overwhelming question in
neurobiology today is the relation between
the mind and the brain.”

As long as our brain is a
mystery, the universe, the
reflection of the structure
of the brain will also be
a mystery.

Santiago Ramon j Cajal

Amanda Ellison

Many thanks for your ATTENTION!
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