Encoding of regularity in the visual cortex
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Experiment 1: Is regularity encoded by the visual system?
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Estimated regression
slopes (per participant)
reveal a reliable signal
decrease in LO (p = .028)
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V1 model here is the GaborJet model
(Fiser et al., 1996)
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Experiment 2: Is the effect due to physical differences?
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We created pairs of stimuli with equal physical differences but
unequal regularity
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Regularity encoded by the visual system?
Estimated regression
slopes (per participant)
replicate a reliable
decrease in LO (p = .004)
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13 stimuli, 7 metric/base/non-accidental triplets:
Due to physical differences?
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Pairwise SVM decoding failed to show
an advantage for changes in regularity
(i.e., non-accidental changes) despite
an overall robust decoding of those
pairs in early areas (70%; LO: 55%)
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No: even with differences matched, there is
a lower response to more regular (nonaccidental) configurations
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Encoded in the magnitude of fMRI signal
or the pattern of responses?

changes in position

changes in angle
1

Yes! In LO.
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If anything, decoding between
metric pairs is better.
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Physical differences
Could it be that some stimuli by design elicit lower
responses?
If so, a V1 model should produce lower values for
stimuli with lower fMRI signal values.
However, we did not observe a reliable correlation.

Is it just norm-based encoding?
Dynamic norm-based encoding: "norm" stimulus is
the most similar to all other stimuli and elicits the
lowest response (see Leopold et al., 2001; Op de
Beeck et al., 2003).
But we found no relation between fMRI response
and physical stimulus similarity as computed by the
V1 model.
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Conclusions
Exp. 1 and 2: More regular configurations
elicit lower responses in LO
Regularity encoded in response
magnitude, not pattern of responses
Findings not accounted for by:
- physical stimuli properties
- norm-based encoding
Other definitions of regularity cannot
account for our findings (not shown here):
- Minimal Model Theory (Feldman, 1997)
- Structural Information Theory
(Leeuwenberg & van der Helm, 2012)
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