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A method was conceived for quantifying and characterizing the degree of fatigue that results from
sitting for extended periods in an automobile seat, based on the base-line oscillation and amplitude
of a finger plethysmogram. Due to the several hundred times difference that exists between the
fluctuation cycles of a finger plethysmogram and the degree of fatigue, it was proposed that the finger
plethysmogram be converted into the gradient of comprehensive change to make the fluctuation cycle
scales closer together and easier to compare. The gradients of the squares of the finger plethysmogram
amplitudes and the gradient of the greatest Lyapunov exponent were each converted into absolute
values, and a fatigue curve and alertness curve were calculated from the integrated values of each
18 seconds of the resulting time series signals. The muscle fatigue curve and subjective evaluation,
along with the alertness curve and the rate of occurrence of mental fatigue, generally correspond. By
capturing the physical fatigue in the muscle fatigue curve and the mental fatigue in the alertness curve,
it is possible to study how physical energy can be utilized in a manner that minimizes fatigue. As
a result, it was discovered that when a subject not experiencing fatigue maintained a seated posture
with the chest thrust slightly outward, it greatly reduced the occurrence of fatigue over a long period

of time in a seated position.
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curve, subjective judgment and the
alertness curve: experiment on sitting
for extended periods.
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