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RESEARCH QUESTIONS

e What is object complexity? Is it a

function of size, area, number of edges,

irregularity, or projections?

e Is object complexity processed
abstractly, separate from low-level
object properties?

e Might increasing object complexity
recruit additional cortical space to aid
in processing?
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The Top-Down Influence of Object Complexity

on Brain
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Activity in Early Visual Areas

Evan N. Lintz & Matthew R. Johnson

Department of Psychology, University of Nebraska - Lincoln

Exp. 1 - Intracalcarine Cortex

10 -

(00)
|

Blank

Circle (diam)
Circle (area)

-6 + Irreg-quad (diam)
Irreg-quad (area)
Decagon (diam)
Star

Irreg-10

1
00
I

Voxels Activated (% relative)
l
§

i
o

0) 210 410 610 810
Activation Threshold (Percentile)

Exp. 1 - LOC Superior

—
(00 o
|

(0))
|

Voxels Activated (% relative)
\z/ /

Blank

Circle (diam)
Circle (area)

-6 Irreg-quad (diam)
Irreg-quad (area)
Decagon (diam)
Star

Irreg-10

1
0¢)
I

i
o

100

0 210 410 610 8[0
Activation Threshold (Percentile)

Exp. 1 - LOC Inferior

—
o
|

00
|

(0))
|

/

Voxels Activated (% relative)
o

-2 _ \
4l Blank

Circle (diam)
Circle (area)

-6 + Irreg-quad (diam)
Irreg-quad (area)
Decagon (diam)
Star

Irreg-10

Voxels Activated (% relative)
o

100

0 2|O 410 610 8[O
Activation Threshold (Percentile)

RSA of Select Areas
Central (Exp.1) vs. Peripheral (Exp.2) Presentation
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EXTENT OF ACTIVATION

. Exp. 1 - Inferior Temporal Gyrus
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o EXp. 1 - Occipital Fusiform Gyrus
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'Exp. 1 - Superior Parietal Lobule
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. EXp. 2 - Inferior Temporal Gyrus

\f
O —

Blank

Circle (diam)
Circle (area)

-6 Irreg-quad (diam)
Irreg-quad (area)
Decagon (diam)
Star

Irreg-10

Voxels Activated (% relative)
o

-10

0) 210 410 610 810 160
Activation Threshold (Percentile)

Exp. 2 - Occipital Fusiform Gyrus

10

oL —

Blank

Circle (diam)
Circle (area)

-6 - Irreg-quad (diam)
Irreg-quad (area)
Decagon (diam)
Star

Irreg-10

Voxels Activated (% relative)
o

-10

0 210 410 610 810 160
Activation Threshold (Percentile)

. EXp. 2 - Superior Parietal Lobule

— E

Blank

Circle (diam)
Circle (area)

-6 + Irreg-quad (diam)
Irreg-quad (area)
Decagon (diam)
Star

Irreg-10

Voxels Activated (% relative)

-10

0 210 410 610 SIO 1CI)O
Activation Threshold (Percentile)

o Central vs. peripheral presentation shifts the manner in which complex shapes are processed.

e The way in which different cortical areas represent shapes of varying complexity seems to follow a
hierarchy, though the observed pattern is not consistent across all cortical areas. This suggests that
different regions seem to focus on different aspects of object complexity.

e The observed increases in the extent of activation do not necessarily correspond to what we might
intuitively describe as increases in object complexity.

e Future directions: Analysis of a parallel design in which participants were also asked to form a mental
image of one of the shapes after each trial. Does processing complexity for mental imagery also follow a
pattern similar to that of the perceptual experience?
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