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Psychophysical performance of face discrimination in human subjects varies as a function of the spatial
frequencies (SFs) in the image. Face discrimination depends more on relative SFs normalized by image
size or image-based SFs (cycles/image) than on absolute retina-based SFs (cycles/deg). I reasoned,
therefore, that if neurons in a given brain area contribute to face discrimination, they should be tuned to
image-based SFs rather than retina-based ones. I tested this for face-responsive neurons in the temporal
visual cortex and the amygdala of monkeys by assessing the effects of image size on SF tuning.

I recorded extracellular neuronal activities from awake, behaving monkeys and examined the responses of
single neurons to band-pass filtered face images of various stimulus sizes. I analyzed the effects of

stimulus size on SF tuning by assessing the shift in preferred image-based SFs.

In the temporal visual cortex, most neurons only minimally changed the preferred image-based SFs across

different image sizes, indicating that these neurons were tuned to image-based SFs independent of image
size. In the amygdala, on the other hand, many neurons showed a systematic shift in the preferred
image-based SFs depending on image size, indicating that these neurons were not tuned to image-based
SFs. Thus, the reference frame for SF tuning of the temporal cortex neurons is more consistent with face
discrimination abilities than that of the amygdala neurons.

The results raise the possibility that responses of amygdala neurons to a face depend on visual pathways
other than the ventral pathway including the temporal cortex. One candidate is the extrageniculostriate
pathway. To examine its contribution, I tested luminance contrast sensitivity of face-responsive neurons in
the amygdala. Because the extrageniculostriate pathway is not responsive to stimuli of low luminance
contrast, one would expect that face-responsive neurons in the amygdala do not respond to face images of
low luminance contrast. As expected, responses of face-responsive neurons in the amygdala were greatly
reduced when luminance contrast became lower, whereas temporal cortex neurons maintained their
responses to low luminance-contrast face images.

From the results I suggest that both the ventral and extrageniculostriate pathways convey information
about faces, and face processing along the ventral pathway is more closely linked to face recognition.
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