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BACKGROUND PROCEDURE

Can representations of object shapes be parsed out by identifying the
functional networks that reflect their distinct part-whole variations?

RESULTS

Blue regions show activation
during the o04p4 Dblock,
indicating that these regions

Intricate neural networks crucial for higher-order visual perception exist "un Iy
(Schenden et al., 2009; Middleton & Strick, 1996). Even more intricate, are respond§d to th? .l—back part
those, that show sensitivity to distinct parts of shapes. (Pasupathy & anq object repitions. These
Connor, 2002) reglons are-
1.  Lingual Gyrus
300ms 200 ms position jittered 32 2. Fusiform gyrus
duration IS| by 1° stimuli/block 3. Inferior temporal gyrus
4.  Mid-occipital gyrus

Here, we examine neural activity (with fMRI) underlying both part and object-level
processing using Mean-centered Task Partial Least Squares analysis (PLS).

ANALYSIS

Red regions show activation
during o04p8 and ol6p4
blocks. These are are-

1. Middle Frontal gyrus

2. Superior Frontal gyrus

fMRI study done by Cate et al (2011) found significant activations (t> 4.8, p BRAIN - . .
<0.05) in the basal ganglia for one-part-only repetitions during part-whole ACTIVATION x EXPERIMENTAL — CORRELATION LV1 (45.65 % covariance, p < 0.05)
manipulations of novel stimuli. CONDITIONS MATRIX
MAIRIX DISCUSSION
Hence, functional networks in the ventral visual stream could have the
capacity to represent successively more complex contingencies for shape 9 1.  Patterns of connectivity in occiptotemporal networks consistent with previous
representations. literature about increased salience of local and global features emerged.
LVs
STIMULI 2. A previous GLM model had produced strong activations in the basal ganglia for
Where, LVs indicate aspects of the overall variance in the correlation matrix that the part-adaption mechanism in the o4p4 condition. However, the PLS did not
provide a relationship between the experimental design and brain activity. produce basal ganglia as a a significant region of interest in whole brain

2D objects created from sets of four

A = A A connectivity for the adaptation task.

e | RESULTS
RESULTS -
Participants (N=17) maintained ‘ . . ‘ This could be due to two reasons —

fixation and pressed a button when a v . . . . o
lighter-colored shape appeared (3-5 < ‘..0 a. The latent variable d1d not Flete.:ct .dlfference.:s in activations b§tween the
time per block) = o4p8 an o0l6p8 conditions, indicating that i1t 1s not as sensitive to part
. . . ’ variation when there exists greater variation in the whole object.
0% P .’.. . . b.  The adaptation of regional neural responses over multiple repetitions in the
e . ' ‘ 8 o4p4 condition was not adequately captured by the latent variable.
04 p8 ‘.’. 3
§ FUTURE WORK
e LTI I II LI L
1.  Further investigation of neural networks imvolved 1in complex contingencies for
shape representations.
04p4: Small subsets of all possibble objects and parts with frequent 1-back part .
. .y . . . B -4 . : : : : : :

and object repetitions; 04p8: All parts and objects occur in every block, occur e 2.  Examination of the role of specific regions, like the basal ganglia, in the
simulatenously within each block; 016p8: All parts and objects appear in every B o16p8 functional integration of dynamic cell assemblies involved 1in those

with high part repeats and /ow object repeats.

contingencies.

Design scores correspond to experimental conditions for LV1.





