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Background

Task 

Attention affects the representational geometry of target orientations

• Attention enhances the perception of visual information1, and can 
alter the appearance of stimuli2,3,4

• These effects can be characterized by changes in representational 
geometry 5,6: a computational framework that quanitifes the 
structural relationship between different stimuli

• Attention can alter the representational distances near an attended 
feature7, however the effects of attention on the entire 
representational space are yet to be investigated

Question

References

Conclusions
• Triad task responses revealed a 3-dimensional 

representation of orientation

• Attention modulated this representation, resulting in 
increased length around attended orientations, however 
there was no evidence for changes around unattended 
orientations

• This suggests that attention acts to expand the 
representation around relevant features to enable efficient 
selection
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Recovering the similiarity structure of orientation

How does attention affect the global representational structure 
of orientation?
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Attention task responses
Behavior shows participants attended to target orientation

Interleaved attention and triad similarity 
judgment tasks

Multidimensional scaling reveals a 3-dimensional orientation representation

From the triad judgements, we can 
construct a matrix, the RDM, in which 
we can look up the representational 
distance or dissimilarity for each pair 
of stimuli 

Dissimilarity scores are calculated 
using the proportion of time that you 
didn’t choose an orientation as the 
most similar for a given reference 

Representations around the target orientation are expanded by attention 

3-dimensional MDS solutionReported tilts tracked 
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Representational distance changed near but not far from attended orientation
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• The dissimilarity of 2 patterns corresponds to the distance 
between their points in the representational space

• MDS takes a matrix of pairwise distances, the RDM, and 
attempts to find the best embedding of those distances in an 
n-dimensional space

• A 3 dimensional solution is adequate to capture the structure of 
the    data

N = 7 subjects 
5 attention sessions (~1200 trials per attention condition) 
2 triad-only sessions (~1280 trials)
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Local length = sum of distances 
near each orientation

Proportion of times this pair chosen as 
most similar across all triad combinations

Example subject:
Dimension 3

Funding: BU Start-up funding to RND
Contact: angusc@bu.edu | Web: sites.bu.edu/denisonlab


