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Development of a kinetic method in determining the center
of gravity during walking

Shota Inoue '’ , Yoshihiro Ehara!’? ) , Kouhei Tsurusaki' )
Abstract

The center of gravity of a human body is located at its middle, a little anterior to the
second sacral vertebra and at 55 to 56% of the body height from the floor. Kinematic and
kinetic methods are used for determining the center of gravity. The segmental method is
one of the most prominent kinematic methods. When this method is applied for subjects
living with physical impairments, such as prosthesis users or orthopedic patients, there is
a possibility that their center of gravity is calculated in positions different from the
accurate ones. Therefore, in this study, we propose a kinetic method, called the floor
reaction force (FRF)method, to calculate the horizontal absolute position of the center of
gravity without depending on the physical condition of the subject. The FRF method is
categorized into the zero point method and the average velocity method. An evaluation of
the FRF method was carried out using ten subjects with three different walking
conditions. The results have confirmed that the center of gravity calculated by adopting
the FRF method matched well with that obtained from the segmental method. In
particular, the zero point method appears to be useful in the anterior-posterior direction
while the average velocity method is effective in the mediolateral direction.
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