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Background

Neurons mediating second-order pattern perception are
orientation-selective.

e Psychophysics suggests second-order filters are orientation-selective [1,2].
e Single-unit recordings from the visual cortex of cat [3] and monkey [4,5] have
found orientation-tuned neurons sensitive to second-order features.

Neuronal populations tuned to second-order patterns should
give a smaller FMRI response to repeated stimuli of a single
orientation than to stimuli of varying orientations.

e The population response to a single repeated (adapted) orientation will be
lower than the response to varying (non-adapted) orientations only if the
neurons are orientation-selective.

e Selective adaptation of subpopulations of neurons can be measured with
FMRI [6-8].

Psychophysics
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Experimental design
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e [t sinusoid at block alternation frequency
e Calculate mean response phase across
all scans to estimate hemodynamic delay

» Extract response amplitude corrected for
hemodynamic delay

e Calculate adaptation index for each visual
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- Defining visual area ROls
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e Standard retinotopic
mapping methods

e /isual areas drawn on
cortical surface

e Cortical surfaces
reconstructed using
SurfRelax [9]
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Selective adaptation in V1

Orientation-selective adaptation increases
with level In cortical hierarchy
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V3A: magnitude of orientation-selective adaptation is stronger

for vertical orientation than for oblique orientation.

No orientation-selective adaptation in V1 to first-order stimuli? [10]
- V1 neurons not orientation selective?!
- Suboptimal adaptation stimuli? (spatial frequency, contrast)

- Response saturation?

- Is the 'adaptation’ effect just attention?

- BOLD FMRI measures inputs, not outputs?

- V1 neurons less prone to adaptation than extrastriate neurons?
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found in V1.

V3A, extrastriate areas still show
adaptation.
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Conclusions

e The magnitude of orientation-selective adaptation is largest in
higher visual areas, particularly V3A.

e The distribution of orientation-selective adaptation across
visual areas is similar for first- and second-order stimuli.

e Results consistent with closely interacting mechanisms for first-
and second-order pattern perception.

e Orientation-selective adaptation in V1 to first-order stimuli.

e V1 less susceptible to adaptation than extrastriate visual cortex.
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