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Estimation of center of mass trajectory of the body during 3D movements based on
inertial sensor signals
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This study aimed to developing a method to estimate movement trajectory of
the center of mass (CoM) position of the body in 3D movements using inertial sensors. First, sensor
attachment positions of the trunk and the thigh segments were examined, from which the upper part of

the trunk and the lateral side of the thigh were determined to attach inertial sensors. Then, the
calculation methods of the foot position and the segment vector of each part of the body were
examined. Based on the results, the method of estimating the CoM position based on reconstructing
the posture using the body link model was constructed using the foot position and the segment
vectors. Finally, the constructed CoM trajectory estimation method was examined experimentally, and
factors of the estimation error were discussed. The results showed that the anteroposterior and
vertical components of the CoM position were useful, and the applicability to evaluation of
movements of the CoM trajectory was suggested.
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