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Left PPA ~ Exemplars! Right PPA ~ Categories!
Here we try to interpret the high - dimensional 
fMRI data for 9 subjects. We create 50 clusters 
in the fMRI data space and we try to see which 
exemplars (2 images from the same category) 
get clustered together. We find that for every 
subject, very few clusters have the same 
exemplars in one cluster (some shown 
here). Color seems to be a dominant factor to 
cluster similar exemplars together, however we 
also see a pattern of exemplar v/s categories 
in the left and right PPA respectively through 
these clusters. We find the distance of an image 
response to the cluster center of the other 
exemplar (2nd image in same category) and 
then rank these distances. Ideally we expect 
every rank to be 1, but the average rank of all 
images for each subject is around 20. We also 
reduce the dimensionality of the data by doing 
PCA. The rankings don’t get closer to 1 but 
rather increase. So PCA didn’t help us much.

What does the PPA encode?

Parahippocampal 
Place Area (PPA) 
responsible for 
topographical 
scene recognition 
is highlighted in 
yellow



How to Compare?
A significant focus of our project was 
finding good methods with which to 
compare similarity matrices.  We focussed 
on measures that use the rank of closest 
images.  We experimented with Kendall’s 
Tau and found that it has the disadvantage 
of considering more comparisons than are 
necessary and relevant for a task.

?

Relevant
Irrelevant

Left vs Right, 
Same User
Left vs Left, 
Different User
Right vs Right, 
Different User

0.4124

0.1333

0.1267

Left vs Right, 
Same User
Left vs Left, 
Different User
Right vs Right, 
Different User

Kendall’s Tau

0.5120

0.2750

0.2678

Overlap

Left vs Right, 
Same User
Left vs Left, 
Different User
Right vs Right, 
Different User

0.7024

0.3086

0.3097

Pearson

With this in mind, we constructed a measure that 
considers the overlap of the top N and bottom M 
matches for a given image, and picked N and M such 
that the correlation relative to chance was 
maximized. We found that this measure brought the 
inter-user scores closer to the intra-user scores, but 
unfortunately did not increase the variance among 
computer vision algorithms with respect to the fMRI 
scan data.
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Computer Vision features vs. fMRI Responses

RGB8 Histogram

RGB16 Histogram

RGB Histogram

RGB4 Histogram

Bag of Words

GIST Harris Density

LBP Histogram Object Bank

PHOG

0.2750 0.2678
0.1390 0.1333

0.2750 0.2678
0.1975 0.1919

0.2750 0.2678
0.2042 0.2056

0.2750 0.2678
0.1445 0.1364

0.2750 0.2678
0.2265 0.2198

0.2750 0.2678
0.1889 0.1923

0.2750 0.2678
0.2098 0.2072

0.2750 0.2678
0.2063 0.2040

0.2750 0.2678
0.2332 0.2206

0.2750 0.2678
0.2152 0.2138

Color Luminance PHOG GIST

Here we see which computer vision features 
model bottom-up attention in V4 when 
subjects passively view natural movies.

Color and luminance contrast have highest 
correlation with subjects’ fMRI data while passive 
viewing of movies. Global features have a 
stronger representation in the left V4 region 
whereas local features were prominent both in left 
and right V4. Subject 2 has strikingly different 
responses than others. Some movies had 
significant motion which is not explained by V4 
but MT which we did not consider here.

Left vs Left, Different User   Right vs Right, Different User   Vision Feature vs Left   Vision Feature vs Right

V4 Neurons - Gallant Lab Natural Movie Data set - 7200 timepoints, 15Hz                    
                       (3 Subjects + Avg response similarity matrix)

PPA Neurons - Class Data Set (9 Subjects)
Here we show the results of 
using our overlap measure to 
compare various computer 
vision features with the fMRI 
data, and compare against 
the inter-user data as a 
baseline.  Color histograms 
and Bag of Words models 
perform well. Every subject 
has unique responses to the 
same stimuli.
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