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Estimation of Psychological Stress Levels Using Facial Expression
Spatial Charts
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Abstract This paper presents a new framework to describe individual facial expression spaces focusing on dynamic
diversity of facial expressions under the consideration of facial expressions that appeared as discharge of emotion
to create a unique space in each person. Our method consists of three steps: the first step is to extract topological
features from time-series facial image datasets using Self-Organizing Maps (SOMs); the second step is to integrate
weights of SOM into categories using Fuzzy Adaptive Resonance Theory (ART) networks; and the third step is to
create facial expression spatial charts integrated by all arousal levels produced from categories of facial expressions in
each basic facial expression. We analyzed relations between the number of individual facial expression patterns and
psychological stress values. The results show facial expressions effected by stress differ in each subject. Moreover,
we estimated stress levels of four grades using Support Vector Machines (SVMs). The mean estimation rates for all
ten subjects and five subjects whose datasets are more than ten weeks are 68.6 and 77.4 percent, respectively.

Key words Facial expression spatial charts, Arousal levels, SOM, Fuzzy ART, SVM.
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Fig.2 The procedure of the proposed method from aquition of

facial images to generate FESCs.
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Table 1 Correlation coefficient of 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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