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Investigation of holistic representation of faces from visual features encoded
by face neurons in the brain
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How faces are decomposed in the brain? Faces may be decomposed into facial
parts, such as eyes, nose and mouth, and/or elements representing relational information of facial
parts. We addressed this question by approximating visual features encoded by face neurons as
natural image fragments. Resulting features reproduced response preference to particular views, and
combination of them made view invariant face identification possible. Visualizing sub-region of
faces captured by these features revealed that our brain decomposed faces into local features and
complex features each of which detects a spatial arrangement of the local features. However, these
local features are not explicit representation of facial parts. They are edge and color contrast
derived from facial parts, hairline, and face lines. We suggest that the deep layered ventral visual

pathway can be approximated by a shallow network comprising layers of low level processing and of
combining low level information.
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