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Study on Some Problems in the Measurement and Estimation of 6 Degree of Freedom
Head Vibration in Very Low Frequency Range
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ABSTRACT

Two problems in the measurement of 6-DOF head vibration in very low frequency range were investigated in this study. One is
how much error was involved in the estimation of three rotational and three translational motion at any specified point from
measured 6 translational accelerations.The other is quantitative and qualitative influence of gravity on DC and AC component of the
estimated accelerations in 6 degree of freedom, which were derived from pick-ups fixed on a helmet. In the study the effect of
nonlinear terms on the estimation of 6 degree of freedom accelerations was negligible but gravity effect must be considered carefully.
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Fig 2.1 Biodynamic coordinate system in the human head
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Fig 23 Inertial reference frame and head fixed frame,
body axis rotation(X-Y’-Z} using Tait-Bryan angle ¢(roll
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