= R e FIMRIZ T 7

R R~ R ARG R

A3 B EFFR FRioRE L
HedBAFFER BRAHPERL A
5 24



Main reference source

FUNCTIONAL

Magnetic Resonance Imaging
Third Edition

Scott A. Huettel » Allen W. Song « Gregory McCarthy



v 3
- What types of research questions are appropriate?

s Questions per se are the most important!!!

= Understanding about the underlying
neuromechanisms can help advance the

field

> knowledge

> clinical implication



Example 1:
Is face processing domain specific or domain general?
assoclative visual agnosia

vs.
prosopegnosia




Example 1:
Is face processing domain specific or domain general?

Visual Word Form?
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Plate 5 A schematic diagram showing the approximate cortical loci of some of the functionally localized components
ﬁfvmual recognition, including area LO, the FFA, the PPA, and the “visual word form area.” with representative refer-
lences to functional imaging studies supporting cach (see text). (Line drawing of ventral view of brain adapted from
{Allison et al., 1994.) (See chapter 5.)

(Kanwisher, Downing, Epstein & Kourtzi (2001). In Handbook of Funcitonal Neuroimaging of Cognition. MIT Press



Example 1:
Is face processing domain specific or domain general?
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Gauthier et al., 1999, Nature Neuroscience



Example 2:
Is attentional selection early or late?
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< Example 2:
Is attentional selection early or late?

(a) (b)
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O’Connor et al., 2002, Nature Neuroscience

LGN

—
()
e

Signal change (%)

0 15 30
Visual cortex

Signal change (%)




< Example 3:
- Is visual imagery like ‘perception’?

Zenon Pylyshyn'’s propositional theory
VS.
Stephen Kosslyn’s spatial representation theory of imagery processing

Correspondence of Imagery and Perception in Eight Individual Sub jects

Subject] Subject? Subject’ Subjectd  SubjectS Subjectd  Subject?  SubjectB




Example 4:
Is vegetative state = unconsciousness?




The data structure of typical fMRI

fMRI experimental data hierarchy
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Single FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Box 8.1 Figure 1
run “.“ HE © 2014 Sinauer Associates, Inc.




Blocked Design

“Match
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FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.8
© 2014 Sinauer Associates, Inc.



Blocked Design

(A)
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FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.6
© 2014 Sinauer Associates, Inc.




Blocked Design
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FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.9
© 2014 Sinauer Associates, Inc.

Effects of block interval on the fMRI hemodynamic response (BOLD signal)



Event-related design
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FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.11
© 2014 Sinauer Associates, Inc.



Event-related design

(A) (B)
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I1SI, SD ISI, SD ISI, SD ISI, SD
8,2
20, 20 9 20, 20

10,2
10,2
WW/W’" 2

FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.15
© 2014 Sinauer Associates, Inc.

Effects of interstimulus interval on event-related fMRI activation



Design Efficiency and inter-stimulus interval (ISI)
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FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Box 9.2 Figure 1
© 2014 Sinauer Associates, Inc.

Efficiency of variable-interval and fixed-interval event-related designs



Simulated hemodynamic responses for different designs
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FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Box 9.2 Figure 2
© 2014 Sinauer Associates, Inc.

Semirandom designs combine features of blocked and event-related designs



Example 1 for event-related design

(A) 15

FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.16 (Part 1)
© 2014 Sinauer Associates, Inc.



xample 2 for event-related design

(B)

You are driving a rescue boat in the ocean,
heading east towards one drowning man. You
receive a distress signal informing you that a small
boat has capsized in the opposite direction, and
all the people aboard are now drowning.

You know that if you immediately change course
and go full speed, bearing west, you will reach
these people in time to save them. However, if you
do this, the one man to the east will certainly
drown. If you do nothing and hold your course,
the one many will be saved, but you will not reach
the people to the west in time to save them.

You also know that the only other rescue boat in
the area is much farther to the west, so would be
unable to reach the one drowning man. But there
is a chance the other rescue boat will reach the
group drowning to the west.

Dilemma
reading
(self-paced)

Consider each of the following scenarios and, for
each one, determine how morally acceptable it
would be to change your course to head toward
the group to the west.

Individuals Probability of
drowning to the alternate rescue boat
— west reaching them
20 10%
No-task fixation (10 s)
Individuals Probability of
— drowning to the alternate rescue boat
- west reaching them
Trial 1 (0-10s) 5 25%

Trials 2-9
(not shown)

Trial 10 (0-10s)

Fixation (10 s)

L

FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.16 (Part 2)
© 2014 Sinauer Associates, Inc.



Blocked vs. event-related design

Blocked-design activity
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FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.12
© 2014 Sinauer Associates, Inc.

Results from one of the first comparisons of blocked and event-related designs



Mixed design

Task Task
Non-task | | Non-task | | Non-task
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FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.17
© 2014 Sinauer Associates, Inc.

An example of a mixed fMRI design



Select appropriate control condition — example 1

m Face processing

FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.4
@© 2014 Sinauer Associates, Inc.



Select appropriate control condition — example 2

= Biological motion

by Pelphrey et al., 2003; Carter
& Pelphrey 2006

Mechanical Human



"ﬂ Some useful guidelines — part |

= Evoke the cognitive (or motor, perceptual,
mnemonic, etc.) processes of interest.

s Collect as much data as possible from each
subject

m Collect as much participants as possible



‘f/
= Some useful guidelines — part |

» Choose your stimulus conditions and the timing
of their presentation to evoke maximal changes in
the processes of interest, over time.

» Organize the timing of experimental stimuli so
that the processes of interest are minimally
correlated with each other, over time

= Where possible, obtain measurements of your
participants’ behavior (e.g., responses, RTs) that
can be related to the fMRI activation



the nature of BOLD signals —
causal chains or epiphenomenon?

(A) (B)

FUNCTIONAL MAGNETIC RESONANCE IMAGING 3e, Figure 9.3
© 2014 Sinauer Associates, Inc.



