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Development of Road Surface Evaluation Method based on Physiological Fatigue by
Unconstrained Pulse Wave Monitoring
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Although road users are exposed to vehicle vibrations induced by road roughness,
the effect of surface characteristics to physiological fatigue of vehicle drivers is still unknown. This
study examined a new evaluation method of surface roughness in terms of “ passive fatigue” that is the
fatigue caused by the roughness based on an unconstrained pulse wave monitoring. For this purpose we
conducted a driving experiment to investigate the effect of passive fatigue on drivers by use of a
driving simulator. The frequency analysis of heart rate variability from pulse waves was employed to
monitor the behavior of high and low frequency components (HF and LF respectively) of the waves.
According to the result the ratio of LF and HF (LF/HF) enables us to monitor the long term mental stress
that correlates with the passive fatigue. On the other hand HF is effective in evaluating ride and
comfort of a vehicle, which is comparatively occurred in short duration.
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