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Background

Spatial information within visual cortex is not uniformly organized:

Most prior work has focused on the rapid decline in precision with eccentricity

e.g. Hess & Hayes, 1994
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Recent work shows asymmetries in behavioral performance at the meridians

e.g. Himmelberg, Winawer & Carrasco, 2023

How do we sample spatial information along
a continuum of polar angle?

Behavioral experiment

Task: Replicate the location of the target stimulus as precisely as possible

Example trial:

dva

Target presentation:
random location
500 ms presentation

Inter stimulus interval:
500 ms

Response window:
5000 ms

Inter trial interval:
jittered between 500-1500 ms

Behavioral results

Observers location judgements are close to veridical
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Systematic misrepresentations of spatial location

Precision in behavioral location judgements

fMRI experiment

Use a probabilistic modeling approach to decode spatial representations

Similar experimental design except:
1 dva target
1.5s stimulus duration, longer ISI and ITI
8Hz orientation change

Philips 7 Tesla
1.5s TR
1.7x1.7x1.8 voxel size

12 runs (total of 216 trials)

Decoding procedure;

generative model: p(bls)

p(s|b)

van Bergen, Ma, Pratte & Jehee, 2015
van Bergen & Jehee, 2021

decoding p(s|b)

Decoded probability distribution:

Location estimate
(mean)

_‘_ Uncertainty (sd)
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Preliminary results in early visual cortex (V1-V3):

Remove bias and compute variance of behavioral errors in bins (15°)
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Behavioral variability varies with location
Greater uncertainty for off-cardinal locations

Bin trials based on decoded uncertainty
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Behavioral variability varies along polar angle

Next: does decoded uncertainty predict behavior?



