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Evaluation of Ride Comfort using Facial-Expression Analysis Models

by Masakazu Arima, Member Kazuto Ikeda, Member

Summary

The authors have elaborated an evaluation method of ride quality using facial expression. They introduced the
concept of Fourier Descriptor (FD) to characterise the outline of facial factors such as eyes and mouth. Two
facial-expression analysis models were proposed so as to relate one’s facial expression with his/her psychological
state as fundamental emotions. One was modelled for estimating subjects’ own emotion from their facial
expression. The discriminant analysis was applied to classify facial expressions into the six fundamental
emotions, and the optimised model with a comparatively small number of FDs could discriminate them with a
high discrimination rate. The other was modelled for estimating emotions by other people from subjects' facial
expression. Fuzzy measure theory was here introduced to model human ambiguous judgement in evaluation. In
this paper, these facial-expression analysis models were applied to subjects’ facial expressions who actually felt
sick in motion-exposure experiments using a ship-motion simulator and in a high-speed passenger craft. To
conclude, facial expression can be an objective physiological index of motion sickness and the proposed models
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were found to be useful to evaluate ride comfort from facial expression.
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Fig.1 Schematic diagram of the facial-expression

evaluating model.
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Table 1 Subjective response scale'”.
_;;;J:::rt:: Corresponding Feelinng ) )
1 No symptoms
2 Any symptoms, however slight
3 Mild symptoms, e.g. stomach awareness
but no nausea
4 Mild nausea
5 Mild to moderate nausea
6 Moderate nausea, but can continue
7 Moderate nausea, want to stop
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Table 2 Examples of facial-expression evaluation by the models.

S — - R

HAPPI SUR

DIS SAD
SUBJECT | MODEL FEAR ANGER
] ] NESS PRISE | GUST | NESS |
| Int. 0.108 | o0.121 0.161 0.169 0.179 0.152 |
TU39 - :

Ext. | 0.044 | 0.281 | 0.054 0.003 0.037 | 0.078

| Int. | 0.058 | 0.000 | 0.000 | 0.167 | 0.500 0.559
Ys41 ) "‘ 7
| Ext. | 0.000 | 0.000 | 0.058 | 0.137 | 0.114 | 0.201 |
Int. 0.000 | 0.163 0.304 0.000 | 0.365 0.371
KT65 - - _ ) D
L Ext. 0.000 0.290 | 0.271 0.394 0.268 | 0.420 |

| Int. | 0.000 0.000 0.225 0.186 | 0.406 0.326
Y553 T 7

B | Ext. 0.000 0.041 | 0.291 0.242 | 0.005 0.363
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(a) int. Model

Fig.2 Time histories of facial-expression evaluation by the models (SUBJECT: MF08 who felt sick).
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(b) Ext. Model

Fig.3 Time histories of facial-expression evaluation by the models (SUBJECT: KO09 who felt sick).
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(b) Ext. Mode!

Fig.4 Time histories of facial-expression evaluation by the models (SUBJECT: MY 02 who did not feel sick).
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