Position-specific heterogeneity of orientation pooling in curvature tuned neurons of macaque area V4
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exhibit a surprising degree of spatial variation in
their curvature preference.

This complex pattern of selectivity can be fit with
a model in which fine-scale orientation tuning
maps are pooled to account for spatially varying
curvature tuning.
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Adapted from Pasupathy & Connor (1999)

Methods

We recorded from 81 isolated units and 78 multi-units in area V4 of 2 awake behaving macaques.
Stimuli were presented in a fast reverse correlation sequence (16 ms duration, Poisson distributed
delay between stimuli) while the animals maintained fixation for 4 seconds. “C"” shaped stimuli were
presented on a 5x5 grid centered on the receptive field, while oriented bars were presented on a finer
15x15 grid. A pseudo-random sequence from the combined stimulus sets was presented on each trial.
Stimuli were scaled by RF eccentricity.
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Though we do replicate Pasupathy & Connor’s findings using their metrics, a
finer-grained analysis reveals spatially varying shape preference for curva-
ture tuned neurons.

1 Example Neurons

Spatial invariance is more limited for curvature-
tuned than orientation-tuned neurons

tuned neurons exhibit local

On a finer scale, curvature

variation in orientation tuning

Neuron exhibiting spatially invariant orientation tuning
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Conclusions

We find that curvature tuned cells in area V4 exhibit considerable spatial variation in curvature
preference.

At a finer scale, curvature tuned neurons exhibit local variation in orientation tuning.

In contrast, orientation tuned neurons are spatially invariant and have homogenous fine-scale
orientation tuning maps

Patterns of fine-scale orientation tuning maps suggest a strong inheritence of V1 orientation
maps.

A weighted-average model of fine-scale orientation tuning predicts curvature- and orientation-
tuning.
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