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Facial Expression Spacial Charts for Representing Dynamic Diversity of

Facial Expressions
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Abstract This paper presents Facial Expression Spatial Charts (FESCs) as a new framework to describe indi-
vidual facial expression spaces, particularly addressing the dynamic diversity of facial expressions that appear as
an exclamation or emotion. The FESCs are created using Self-Organizing Maps (SOMs) and Fuzzy Adaptive reso-
nance Theory (ART) of unsupervised neural networks. In the experiment, we created an original facial expression
dataset consisting of three facial expressions—happiness, anger, and sadness—obtained from 10 subjects during
7-20 weeks at one-week intervals. Results of creating FESCs in each subject show that the method can adequately
display the dynamic diversity of facial expressions between subjects. Moreover, we used stress measurement sheets
to obtain temporal changes of stress for analyzing psychological effects of the stress that subjects feel. We analyzed
relations between numerous individual facial expression patterns and psychological stress values. Moreover, we
estimated stress levels of four grades using Support Vector Machines (SVMs). The mean estimation rates for all 10
subjects and for 5 subjects over more than 10 weeks were, respectively, 68.6 and 77.4%.

Key words Facial Expression Spatial Charts, SOMs, Fuzzy ART, SVMs.
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Fig.4 Time-series changes of arousal levels (Subject A).
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Table 1 Correlation coefficient between stress values and

arousal levels.

Subject | Happiness | Angry | Sadness | FESC
A 0.403 -0.053 | 0.308 | 0.306
B -0.007 -0.039 | -0.253 | -0.241
C -0.190 -0.068 | 0.047 -0.183
D 0.174 -0.169 | 0.732 | 0.445
E 0.526 0.584 | -0.183 | 0.298
F -0.527 -0.093 | -0.213 | -0.408
G -0.510 0.389 | -0.254 | -0.229
H 0.380 -0.155 | 0.418 | 0.351
I 0.271 0.384 | 0.461 | 0.609
J -0.089 -0.138 | -0.077 | -0.163
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Fig.6 FESC of 10 subjects (Subjects A—E, male; Subjects
F-J, female).
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Fig.8 Stress estimation results using SVMs
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