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How does the brain make sense a complex world?
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Experimental Trade-offs
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Natural Viewing Paradigms
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Feature Coding
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Luminance Conspecifics Heads Aggression
Global Motion Heterospecific macaques Faces Grooming
Spatial Frequency Mammals Butts Play
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Feature Coding

- " =, - p .
= At '. L
S g 15
s N
, 204 ’ 4 -
=

i 5 |
» v & y Y -
g2 e . I
5 R | .
SR 1 %

voxel time
course (AF)

'IM [ “ ");‘N."ﬁ\f ffv \,Ahﬁlh *** . isolated face

feature model

3 10 15
Time (min)




o [

M

Feature Coding

Movies were shown
to subjects
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Feature Coding
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Semantic Feature Space
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Semantic Feature Space
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Neural Variance Explained
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Neural Variance Explained
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Neural Variance Explained
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Stimulus Motion Dominates

1
w
o

Lo
c ©

@ .S
S © W15
m—

o
>><
o\OUJ

=

ventral bank of the STS lateral surface of V4/IT

: motion
l l _ contrast

i ) — faces

% Variance Explained

coronal slice # (relative to interaural line) Russ & Leopold 2015




Stimulus vs. Self-generated Motion

Screen-based reference frame Retina-based reference frame

Motion vector field




Stimulus vs. Self-generated Motion

Activity caused by video motion
(ignoring eye movements)

Activity caused by eye movements
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Temporal Receptive Fields

Long (36+/-4sec)
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Short (4+/-1sec)

adapted from Hasson et al 2008




Social Content

(with animals)

Difference




Outline

Visual Experience

Experimental Design Choice
Feature Responses during Natural
Viewing

Inter-subject Responses




Synchronized Brain Activity

fMRI response
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Synchronized Brain Activity

(a) Bang! You're Dead (Alfred Hitchcock) (b) The Good bad and ugly (Sergio Leone)
medial view lateral view

adapted from Hasson et al 2010




Cross-Species Brain Activity

Monkey ROI 1 Human ROI 1

Monkeys

Monkey ROI 1
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adapted from Mantini et al 2012



Cross-Species Brain Activity
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Cross-Species Brain Activity
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Cross-Species Brain Activity

Space IC- Macaque Space IC- Marmoset

Load Weight
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Cross-Species Brain Activity
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Across Methods

multiple single unit  fMRI acquisition
recordings

voxel time
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Across Methods
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SUMMARY
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SUMMARY

Feature Regression Stimulus & Behavioral Comparisons
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Inter-subject Similarities Inter-species Similarities

(a) Bang! You're Dead (Alfred Hitchcock) Right monkey PITd

Correlation
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