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This dissertation is titled “Development and Evaluation of an Identification Method for the Minimal
Set of Inertial Parameters of a Human Body.” Accurate identification of the minimal set of inertial
parameters (MSIP) is essential for achieving highly reliable biomechanical simulations. MSIP consist
of the minimum dynamic parameters necessary to represent the multibody dynamics model. They include
segment length, mass, center of mass and inertia tensors. However, existing methods face the
challenge of requiring complicated movements to identify a large number of parameters in all three
dimensions, making it difficult to both design and execute such movements. Therefore, the objective
of this research is to develop and evaluate a new non—invasive identification method by applying
and extending the identification method based on free vibration measurement that can determine the
inertial properties of single body with high accuracy in a short measurement time. This approach
enables efficient and precise identification of the MSIP without the need for overly complex motions

The proposed method involves a two—step process. First is identifying the whole—body inertial
properties in multiple postures to determine a subset of the MSIP. Second is measuring the relative
motion between links to identify the remaining parameters. This approach eliminates the need for
complex excitation motions or direct measurement of joint torques by determining a subset of the
MSIP in advance. The practical identification methodology based on the proposed method was
established and evaluated through the identification of a mock—human two—body system and actual
human body. Furthermore, the MSIP identified by the proposed method improved the accuracy of inverse
dynamics simulations for several high—acceleration motions, as confirmed by comparisons with measured
ground reaction forces. The proposed identification method has enabled more accurate three-
dimensional dynamic simulations. This work makes an important contribution to engineering
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