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Abstract

Medical devices and technologies have made great strides in recent years, making visualization of various health
and biological information of our daily life possible. In our study, we developed a system to recognize the
"pleasant/unpleasant” state of the children with severe motor and intellectual disabilities (SMID), who cannot
express their intentions using words or body, rather they do so using facial expressions, that is, using facial muscles
to show very slight reactions. These expressions are subtle and often incomprehensible, even to family members
and caring professionals. Therefore, the authors extracted the characteristics of stress-related expressions by
performing multi-regression analysis from facial muscle movements in children with SMID. We analyzed the
movement of facial muscles using an artificial intelligence (Al) analysis tool equipped with a machine learning
function and verified the validity of the feature extraction. The analysis was applied to a patient whose heart rate
was used as an indicator of stress (Analysis 1) and to another patient whose stress was binarized in the opinion of
family and experts (Analysis 2). As a result, the stress-indicating features extracted by the Al analysis tool from the
movements of the facial muscles of children with SMID matched the features extracted earlier by multiple
regression analysis, which verified the analysis results to be valid. This also confirmed the usefulness of the stress

indexical model which focused on the movement of facial muscles.
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