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Cognitive Neuroscientific devices

Sophisticated brain information can
only be revealed with multi-approaches
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* Experts/ Collaborations

* Facilities

« Tools, Techniques and measurements
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B BX & Ramachandran (2005) Clinic Medicine
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% B 48 #% 3 5% 4T ¥ (BrainGate, Tetraplegia)

Generation 1 (2006)

H 8 A8 #2344 A% 4T 8 (BrainGate, Tetraplegia)
Generation 2 (2012)
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Posterior There is one secondary flexure -
The pontine flexure- occurs in the pons in the
Metencephalon opposite direction of the major flexures (thus i
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Developmental course of human brain development

Experience-dependent synapse formation
ind dendritic arborization
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WHY SELF-CONTROL IS
THE ENGINE OF SUCCESS
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Severity of EF
Focus, Disclpline, Disorders (e.g.,
ADHD,

Holding Complex ==
Increases Feelings of Sequences In Addictions, and
Soclal Belonging and Working Memory, Conduct Disorder)
Support and Quick,
Flexible
Direct Route Adaptation to
Intervention Changed
Improved
Bullds Confdence, [=>| Academic
Pride, and Sense of
Sel-Efficacy School Success
4
i
Prcitiva

2020/3/31

B HIEF TR R RIMIRKIL R 9Bime 12—
( Willpower, Roy Baumelster 2012)

BB RAE A L AT AR RS 0 — R —
EE S
] A RRE R LR B B AR R K -

c AT (CLRBRBEHEL) KRAEMERR

7 o

31

Peter Huttenlocher

&%T%%vﬁ FVHF &A%%ék
%ﬁfﬁ%ﬁfﬂ%ﬁ%%ﬂﬁ AEEBRENAER -
%i%ﬁ@%mn

1383 69 @ 4 32 Au(1960s K)
C AR
%%x%a BERE QR (RE D)

= X AR o 15 A KBS 48 8k o e
w4 6y EAERGE (fine-tuning )
AR ERY -

25yr

@w%mw?

32

F O FRERE K

% | Brain wave: how adolescents lose grey matter.

From “How does the teenage brain work?,” by Powell, K. 2006, NATURE,
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Percent of Total DALYs; U.S. and Canada
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Neuropsychiatric Disorders 2847
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Peak Current
1965-1995
Os= Suicide

Stroke (-20,000)
AIDS (:30.000)

Heart Disease

(-1.1 million)

All (Leukemia)

(-6000)
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early detection &
intervention
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EEG and neuro-modulation techniques

* Advantages of EEG/TMS/tDCS/tACS P
— Inexpensive \3¥
— Portable
— NON-INVASIVE
* 1 mA of electricity (ECT: 200~1600 mA)
— Effects seem to be short-term

— Mild or no skin irritation, no noise
* Great for single-blind experiment

— Bidirectional effect
* Great for establishing causation
« Useful variations (tACS, tRNS, o-tDCS)
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Clinical trials using TMS/TDCS/TACS have been conducting on B2 B A 24 A B BERE ) K
the following disorders. (NIH, USA only) h LR BB E 0 ok BRAI N
/A JOURNAL OF NEUROLOGY
(2B % 2014)
Disorder R IR o ot Tace sammevenr 000
Patients in Group A received
Depression 223 1988 79 2007 10 2012 continuous TBS (1.8 K pulses/ses. -]
Bipolar Disorder 19 2005 7 2009 0 10 ses.) § ol Lo 24
ADHD 16 1999 5 2012 0 £ o]
Alzheimer'sDisease | 23 | 2008 11 2011 1 2013 Group B received intermittent 2 oo
Parkinson's Disease | 45 | 1999 16 2004 1 2014 TBS (1.8K pulsesises. 10s.) £,
ERIIERSY 23 1999 12 2006 1 2014 Group C received a combination o [ S
Migraine 11 2005 10 2007 1 2005 of iTBS and cTBS (iTBS-1.8K + . T ———1
Schizophrenia 61 2000 27 2007 2 2013 cTBS-1.8K pulses/ses.10 s.) crs8 o0 | mastoo0 ctos. mes | snanastan
P 20 1999 4 2007 o0 Sroup D rovsived asham Tas P BEEAT S B
ocD 20 2002 B 2014 0 u iV 2-weeks of TBS treatment in the four TBS groups (post hoc least
Fibromyalgia 15 2006 12 2009 0 \%fg;f%gggg:;i:?ﬂ:??“(ggsz \:(;r:\ﬁz;vt T‘B’;\?Vg":) Week 0;
Tourette Syndrome 9 2002 1 2014 0 ) )
?,{Elﬁ $ C.-T. Lietal. Brain 2014:
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Stop signal delays:
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Scale21.25 7 *

Go Stop

condition condition O P<0.05 under a cluster-based permutation test

Liang et al., Neuroimage, 2014
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Translational Cognitive Neuroscience and a
new industry for health care

Early detection/diagnosis via:

Reliable behavioral/ neuroscientically
and personalized measurement
(assessment)

dependent treatment protocols "
(TMS/ADCSHACS....) electrodes

Bikson & Toshev, 2014, Sci Am Mind.
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Early intervention/treatment I
based on: &~
Personalized iEEG; cognitively state-

Integrated Cognitive Neuroscience and HHSA
approach to improve human wellbeing

y

iEEG iCoil {BA fLFEBE 0 5. HRIBLA i B AL TRHEFE
EECM AR, TR, LRTMEENBRTEAN, R hRH

iEEG, iCoil, iTACS, Cloud computing, Apps,
Phone, Database, Norms etc.
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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!
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If I were still at your age, I would do.....
» Backgrounds: = -l;odcasts o e @
BBC website for science;
Podcast: BBC Discovery; BBC
radio 4
All in the mind (BBC; ABC)

¢ Tools:

Q @ All categories (9)

English; Programming: C (any),
Matlab
€

nature
odcast

Regular Exercises

Most importantly: An open mind
r:; sor Martha Clokie

ROBERT DENIRO
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