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Basic Study on Improvement of Accuracy of Body Center of
Mass Position Estimation Using Inertial Sensors
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Early rehabilitation of patients suffering from sequelae such as hemiplegia after cerebrovascular disease is
considered important. So far, the calculation of evaluation index of movement using inertial sensors has been
carried out for rehabilitation applications. In particular, the center of mass (COM) trajectory has the potential to
provide new insights into the evaluation of exercise in clinical practice. This study aimed to improve the accuracy
of COM trajectory estimation using inertial sensors. Specifically, this study quantified the relationship between the
error of the direction of the foot position trajectory and the sensor azimuth angle at the initial time of the
measurement (initial azimuth angle), which had been suggested as an error factor in previous study, and showed
that there was a strong positive correlation between the initial azimuth angle and the error of the direction of the
foot position trajectory. Next, the error in the foot position trajectory direction was used to improve the accuracy of
COM trajectory estimation. The result showed that the error of the COM trajectory direction decreased in most of
measurements, and differences in shape of COM trajectory on the horizontal plane reduced in some measurement
trials. It was suggested that a method of correcting foot position trajectory and segment vectors using angle rotation
error would be useful in the COM trajectory estimation.
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