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Classifying faces by sex is more accurate with 3D shape information
than with texture.

A. J. O'Toole, T. Vetter, N. F. Troje and H. H. Bulthoft

Purpose: We compared quality of information available in 3D surface models versus texture maps for
classifying human faces by sex. Methods: 3D surface models and texture maps from laser scans of 130
human heads (65 male, 65 female) were analyzed with separate principal components analyses (PCAs).
Individual principal components (PCs) from the 3D head data characterized complex structural differences
between male and female heads. Likewise, individual PCs in the texture analysis contrasted
characteristically male vs. female texture patterns (e.g., presence/absence of facial hair shadowing). More
formally, representing faces with only their projection coefficients onto the PCs, and varying the subspace
from 1 to 50 dimensions, we trained a series of perceptrons to predict the sex of the faces using either the
3D or texture data. A "leave-one-out" technique was applied to measure the gen-eralizability of the
perceptron's sex predictions. Results: While very good sex generalization performance was obtained for
both representations, even with very low dimensional subspaces (e.g., 76.1% correct with only one 3D
projection coefficient), the 3D data supported more accurate sex classification across nearly the entire
range of subspaces tested. For texture, 93.8% correct sex generalization was achieved with a minimun
subspace of 20 projection coefficients. For 3D data, 96.9% correct generalization was achieved with 17
projection coefficients. Conclusions: These data highlight the importance of considering the kinds of
information available in different face representations with respect to the task demands.
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