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Elucidate the Motions and Body Characteristics That Most Affect the Energy Expenditure of
Passengers in a Small Marine Craft
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Abstract: The purpose of this study was to elucidate the motions and body characteristics that most affect the energy
expenditure of passengers in a small marine craft. The measurement system consisted of three orientation sensors and a
calorimeter. Orientation sensors capable of measuring linear and angular accelerations were placed on the head and hip of
each participant, and on the floor of the marine craft. These accelerations were transformed to the reference frame and
were evaluated by the root mean square (RMS). Energy expenditure was measured using the calorimeter. Motions and
body characteristics that most strongly influenced energy expenditure were identified by multiple regression analysis.
The dependent variables were the mean values of energy expenditure. The independent variables were the mean values of
RMS and body surface area (BSA). Therefore, the motions and body characteristics that most influenced energy
expenditure of passengers were pitch motion at the hip and BSA.
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Fig.2 The small marine craft®
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Table 1 Variables in the multiple regression analysis

Variable Value
Dependent variable Average of energy expenditure within the
analysis range
Body .
characteristics Body surface area by Fujimoto formula
Independent Mean RMS values of linear and angular
variables . accelerations at the head and hip of each
Motion .
passenger, and on the floor of the marine
craft
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(b) angular accelerations
Fig. 4 RMS values of linear and angular accelerations

Table 2 Result of the multiple regression analysis

Varibl gosion corfcen | P Y
Intercept -0.135 1.000
Body surface area 0.445 0.002
Head Surge — 0.984
Sway — 0.237
Surge — 0.713
Hip Heave — 0.392
Pitch 0.511 0.001
Surge — 0.933
Floor Roll — 0.540
Yaw — 0.728
Multiple correlation coefficient (R) 0.835
Squared multiple correlation coefficient
adjusted for the degrees of freedom (Rz) 0697
Note: “—” indicates that the variable is unrelated to energy expenditure.
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