©
2021 2023

Development of a driver"s physical condition prediction model that can consider
dynamic changes in the thermal environment inside the vehicle

KANEKO, SHIGEHIKO
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In this study, a human body thermal model was incorporated into a
mathematical model of the interaction between the cardiac and vascular systems. Using this model,
the relationship between vehicle interior temperature and changes in driver arousal level was
calculated by the model and compared with experimental results from subjects.

In addition, a study was conducted on the principle of a prototype pulse wave sensor designed to
measure the driver"s physical condition. Focusing on the fiber structure of the three-dimensional
knitted fabric (3D-net) that makes up this sensor, we clarified the effect of friction on vibration
characteristics through numerical analysis and experiments. Furthermore, we focused on the
frictional vibration when a pair of fiber materials contact each other, and clarified the effects of
friction and pressing force on the sensor characteristics through macro-model experiments and
mathematical modeling.
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Fig. 1 Blood pressure and RR intervals calculated by cardiovascular model at room temperature of 30°C
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Fig.2 Comparison of experimental and calculated RR interval
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(b) Calculated PSD under small push-in amount
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(c) Time history under small push-in amount

(d) PSD under small push-in amount

Fig.3 Model, calculated and measured wave form and PSD
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