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A STUDY ON EFFICIENT REPRESENTATION
OF FACIAL ATTRACTIVENESS ASSESSEMENT SYSTEM
UTILIZING GAZE FIXATION TIME
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In facial attractiveness assessment, there are significant individual differences in gaze behavior of evalua-
tors. Thus, it is crucial to consider these individual differences in the machine learning models that assess
facial attractiveness based on gaze fixation time. One of the simplest approach to construct this system
is to construct individual softmax classifiers for each evaluator. However, this approach cannot utilize any
insights from other evaluators for constructing individual softmax classifiers for new evaluators.

This study aims to achieve a model that can utilize insights from other evaluators while considering
individual differences among evaluators. To accomplish this, we propose an efficient representation of
all parameter matrices of indivisual softmax classifiers and reveal the geometric features common to all
parameter matrices. First, we propose a model assuming that all the parameters of the indivisual softmax
classifiers are given by the linear combination of a common set of basis matrices. Next, we apply this
proposed model to real facial attractiveness assessment data and confirm numerically that it achieves high
accuracy in estimating attractiveness ratings, exceeding 90%, even when using fewer basis matrices than
the number of evaluators. The parameter matrices of the indivisual softmax classifier generated by the
proposed model are localized in a narrow subspace spanned by a common set of few basis matrices. Based
on this geometric insight, we propose a transfer learning method that utilizes pre-trained basis matrices
for constructing softmax classifiers for new evaluators. Finally, through numerical experiments, we confirm
that this transfer learning method is highly effective in reducing the time required to construct softmax
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classifiers.
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