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What is Cognitive Neuroscience?

behavioural
responses




Overview

— How do we recognise objects?
— Are faces special?

— Reading the mind

— Brain computer interfaces

— Non-Invasive Brain Stimulation

— Q&A
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How do we recognize objects?
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How do we recognize objects?
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How do we recognize objects?

Al

WHERE?

WHAT?

% Middlesex Ungerleider, L. G. and Mishkin, M. (1982). Two cortical visual systems. In “Analysis of Visual Behavior” (D. J. Ingle, M. A.

Universit ) .
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How do we recognize objects?

Frontal lobe - Q= / Parietal lobe
/ H E RE? _— Dorsal visual stream;
C A

this portion determines
“Where is it?”

Occipital lobe

Ventral visual stream;
this portion determines
“What is it?”

Temporal lobe

) Ungerleider, L. G. and Mishkin, M. (1982). Two cortical visual systems. In “Analysis of Visual Behavior” (D. J. Ingle, M. A.
% {\ldlll(lj\?elfssl(ta\); Goodale, and R. J. W. Mansfield, eds.), pp. 549-586. MIT Press: Cambridge, MA.
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Visual agnosia - patient C.K.

Dorsal visual stream;
this portion determines
“Where is it?”

/ VVWHERE? "

Occipital lobe

Ventral visual stream;
this portion determines
“What is it?”

Temporal lobe

_ Behrmann, M.; Moscovitch, M.; Winocur, G. (1994). "Intact visual imagery and impaired visual perception in a patient with
% Middlesex visual agnosia". Journal of Experimental Psychology. Human Perception and Performance. 20 (5): 1068—87.
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Visual agnosia - patient D.F.

A. Lesions in Subject DF
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p<10° p<10%

University

Middlesex Goodale, M. A,, Milner, A. D. (1992). "Separate visual pathways for perception and action". Trends Neurosci.15 (1): 20-5
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Visual agnosia - patient D.F.
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Visual agnosia - patient D.F.

Perceptual

Orientation Visuomotor

Matching "Posting"
o @ @

DF
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How do we recognize objects? - evidence from

patients

_— Dorsal visual stream;

this portion determines
( \ “Where is it?”
|
D
Occipital lobe

w
W H AT? T Ventral visual stream;
° this portion determines

— Patients with damage to ventral stream
can lead to visual agnosia

— Visual agnosia = can see but not
recognise objects

“What is it?”

Temporal lobe

— Obiject recognition occurs in stages

— Obiject recognition relies on what and
where

— Object recognition close links to motor
system & operates without our awareness

e
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ARE FACES SPECIAL?
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Faces — are they special?
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Faces — are they special?
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Faces — are they special?
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Face blindness (Prosopagnosia)
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Face blindness (Prosopagnosia)
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READING THE MIND

Using machines to measure brain activity

ry



fMRI

Functional Magnetic Resonance
Imaging is a relatively recent technique
that allows us to measure brain activity

— Non-invasive

— No radiation

— High spatial resolution

— Commonly used in press
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Seeing faces

— Unique to human faces
— Allows for further exploration

— Doesn’t respond to emotional
expressions

— Is atypically active in
schizophrenia
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Stimulus
Face

House
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fMRI - beyond blobs!
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Pattern analysis
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Mind reading

Clip reconstructed

ESN e from brain activity
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BRAIN COMUTER
INTERFACES



What is BCI?

Human Computer Interfaces Brain Computer Interfaces

Middlesex
University
London KNOWING YOUR MIND



Neuralink £
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In monkeys

Middlesex
University
London KNOWING YOUR MIND 30



Electroencephalography (EEG) - measures brain activity directly
on the surface of the scalp.

— Excellent temporal precision.
— Direct measure of brain activity.
— Non-invasive.

— Relatively cheap.

— Relatively mobile.
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Waveforms
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Theta

Alpha

Beta
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0.0 0.2 0.4 0.6 0.8 1.0
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Movement brain signals

QUV’
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Contralateral wiring research

Neuropsychologia 48 (2010) 2417-2426

Contents lists available at ScienceDirect ﬁ_ﬁunur::-;'

Neuropsychologia

g ol

ELSEV

IER journal homepage: www.elsevier.com/locate/neuropsycht

Sex and individual differences in induced and evoked EEG n
of action observation

Jonathan Silas, Joseph P. Levy*, Maria Kragh Nielsen, Lance Slade, Amanda H

Performance Observation

0.08/step
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Imagining movement
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Non-Invasive Brain stimulation

Magnetic
field

TMS coil

Electric current

Skull

tDCS

tACS

anode cathode




Directed forgetting

Two lists of words are sequentially
presented to participants to be

Condition 1 Condition 2

palm neutral
slope chicken
liquid handle
account sted
bread oyster

flame pianist
juice concert
library kitty
pottery onion
- gabeway orange
LISt 1 replace agency
glanced measure

committed to memory under two

[ Instruction  Remember Forget ]

conditions —remember and forget.

0.7

0.6 -

0.5 A

0.4 -

0.3 A

0.2 -

0.1 -

p—

* A cost to forgetting —

| fewer items from the first
list, when instructed to

‘forget’, are remembered.

List1 [

* A benefit to forgetting —
List 2 more items from the
second list, when
instructed to ‘forget’, are
Remember Forget remembered.

maple nowel

wiill s cousin
banana grouped
lunch acadermy

porch green
incline brandy
jacket degrees
dune earring
* margin guote
: herd salad
LI St 2 butter wirist
guarter Fverage

Reca“ Reca”

Silas & Brandt (2016). Neuroscience Letters



Why does directed forgetting happen?

* 10 minutes 1mA Transcranial Direct Current Stimulation (tDCS) before
memory test.

 Double blind sham controlled study.
v Real
°5 (n = 15)
m List One
03 List Two
0.2
’ Remember Forget
0.7 B
e ‘ Sham
e l (n=15)
> ® List One
Right frontal cathodal tDCS abolishes . e
directed forgetting effects supporting the 01
role of inhibition in directed forgetting. 0 )
Remember Forget

Silas & Brandt (2016). Neuroscience Letters
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Current research in the Jones, Silas & Ward lab
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THANKS!

Q&A

—
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