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Multi-array electrophysiology in macaque V4 and IT. 

About 300 total sites

Ha Hong Jim DiCarlo
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5760 images
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Pixel space: R~1000000                                  IT feature space: R4000(?)
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Data as Feature Representation
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ri
rj

= vector of neural responses to stimulus i

= vector of neural responses to stimulus j

stimulus i

stimulus j

dist(i, j) = euclidean(ri, rj)

=
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kN = # of neurons (# of dimensions) = variable ranging over neurons

Data as Feature Representation



 IT feature space
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ri
rj

= vector of neural responses to stimulus i

= vector of neural responses to stimulus j

stimulus i

stimulus j

dist(i, j) = 1� correlation(ri, rj)

= 1� cov(ri, rj)p
var(ri) · var(rj)

Ek[rirj ]�Ek[ri]Ek[rj ] Ek[r
2
i ]�Ek[ri]

2

expectations over neurons

instead of euclidean distance:

Data as Feature Representation



Low Mij (blue) means 
neurons think the 
stimuli are similar

High Mij (red) means neurons think the two stimuli are different.

Mij = 1� correlation(ri, rj)

Representational Similarity Analysis

Kriegeskorte, 2008



‣RDMs allow comparison of different neural representations on 
a common stimulus set

Monkey IT  Human LOC

Representational Similarity Analysis

Kriegeskorte, 2008

… since the sum was taken over the neurons (or voxels)

electrophys fMRI
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Representational Similarity Analysis

How do we measure similarity or differentness of 
these correlation matrices? 
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Representational Similarity Analysis

Anterior-Posterior Axis
(“getting more abstract”)

from RSA analysis
+ 2D MDS embedding



Example from Self-Regulation Ontology Data
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Example from Self-Regulation Ontology Data
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Correlation Analysis

Higher (redder) value means subjects more similar



Correlation Analysis

Ordering based on clustering of subjects, using 
Correlation matrix as affinities 

(will return to this later lectures)

Higher (redder) value means subjects more similar
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Higher (redder) value means subjects more similar



Correlation Analysis

The survey and task metrics aren’t too related

Each dot is a point
In the correlation matrix, 
e.g. a pair of subjects
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