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The goal of this dissertation was to establish the neuromusculoskeletal computer
simulation system to enable the three-dimensional motion analysis considering the
musculoskeletal contribution of the trunk.

First study quantitatively assessed geometrical deformation of the trunk during
running, and the results revealed that the single rigid-body representation would
overlook its deformable movement during human locomotion. Second study assessed
the effect of trunk deformability on the resultant trunk kinematics during walking.
The findings suggested that the number of rigid-body segments to model the trunk
could significantly affect the resultant trunk kinematics, in which the small number of
linked rigid-body representations would underestimate the actual trunk deformation
during walking. Third study determined the optimal number of rigid-bodies of the
trunk during walking by using Akaike’s information criterion. The findings presented
that both two- and three-linked rigid-body models would be better than one- and six-
linked rigid-body representations for analyzing trunk movement during walking. The
fourth and final studies attempted to simulate the cyclic walking motion by using the
proposed musculoskeletal model. The results of this study demonstrated that cyclic
walking motion on level ground was successfully simulated with comparable quality of
the one previously established. However, the findings in this study suggested that
further improvement should be required to represent the actual kinematic and kinetic
data during walking and its energetics.

Overall, the findings in this dissertation will extend the conventional
knowledge—which to date has been limited to the neuromusculoskeletal control of the
lower and upper limbs during human walking—to the control of the entire body,

including the trunk. Moreover, the musculoskeletal computer simulation system



presented in this study can be expected to further contribute toward a better
understanding of the biomechanics of our neuromusculoskeletal system for designing
an effective intervention to improve the physical activities and a healthy life-

expectancy of humans.
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