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Elucidation of the Fatigue Mechanism of Passengers and Crew on a Craft
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Abstract: Many passengers and crew experience physical fatigue on craft. The objective of this research is to elucidate the
fatigue mechanism of passengers and crew on craft. In this paper, we describe our analyses of the motions of human body,
the changes in metabolic energy expenditure and heart rate caused by posture control against the motions of a craft.
Motions are measured by an orientation sensor which placed on the human head, on the human waist, and on the floor of
the craft. The intensity of motions are calculated by RMS (Root Mean Square) value. On cruising craft, the standing
posture's metabolic energy expenditure is higher than the seating posture's. Metabolic energy expenditure changes
according to the intensity of the motions of a craft. The human body unconsciously reacts to the motions of a craft.
Therefore we believe that this is a major cause for the physical fatigue on a craft.
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Fig. 1 Schematic of Measuring System
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Fig.2 Experimental Environment on a Craft
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Fig.3 Acceleration and Angular Acceleration (RMS)
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Fig. 4 Metabolic Energy Expenditure on a Craft
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Fig. 5 Metabolic Energy Expenditure on Land
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Fig.6 Acceleration and Angular Acceleration of a Human (RMS)
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Fig. 7 Acceleration and Angular Acceleration of a Stick (RMS)
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