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Judging and categorizing emotional facial expressions have long been a research sub-
ject. It is well-known that Schlosberg proposed a three-dimensional model of facial ex-
pressions, which states that facial expression is located along three scales: pleasant -
unpleasant, attention - rejection, and sleep - tension. In the model, the facial expressions
are arranged onto a low-dimensional semantic space based on conventional statistical ap-
proaches. The analyzed result, however, does not contain the relationship between the
physical features and the semantic parameters, although the semantic scaling is subse-
quently given. We consider that more significant perspective of multidimensional percep-
tual scaling is that high-dimensional physical features perceived by humans are projected
to another low-dimensional perceptual space in a nonlinear fashion.

In this paper, we introduce a novel model for the measurement of human subjec-
tive evaluation by using distance mapping learning network that is a similarity-based
multilayer perceptron [1]. The purpose of this work is to realize a multidimensional
perceptual scaling that associates physical features of a face with its semantic vector in
low-dimensional space. Unlike the conventional multilayer perceptron that learns from a
set of an input feature vector and the desired output, the proposed network can obtain a
nonlinear mapping between input feature vectors and the outputs by providing a pair of
objects and the desired distance of them. The desired distance represents the dissimilarity
between two objects obtained by a method of Scheffe’s paired comparison. We have con-
ducted an analysis of facial expressions both with a psychological model of line-drawing
image of facial expression [2] and real image set.

As illustrated in Fig. 1, when the de-
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can also be evaluated with the aid of generalization ability of the network. We evaluate
the obtained arrangement of faces in comparison with the result of principle component
analysis (PCA) and multi-dimensional scaling method (MDS). We also discuss the theo-
retical and mathematical background underlying the network learning with some related
works [3]. Furthermore, by learning from an individual data set on dissimilarity, visual-
ization of the nonlinear mapping is given to represent the differences among individuality
and the characteristics common to all.

Fig. 1 Distance mapping learning network
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