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The human upright posture is mechanically unstable due to high CoM relative to
a narrow support surface. Humans maintain an upright bipedal posture in a gravity
environment by controlling CoM and CoP. However, the human skeletal structure is
highly multisegmented, and maintaining antigravity limb posture in a gravity
environment 1is a complex control task. Although the trunk is the most
multisegmented and has the highest mass ratio, it is unclear how the segmental
nature of the trunk is controlled. In addition, few studies have clarified the
relationship between posture and balance of the upper body, including the trunk.
Furthermore, the influence of foot stiffness, the most important factor in the
control of CoP, which is paired with the control of CoM, on postural control in
a gravity environment has not been fully clarified. The purpose of this paper is
to examine segmental postural control centered on the trunk and feet in gravity
response and balance tasks. This paper focuses on the trunk, which has the greatest
mass in the body, and the CoP, the only support surface in the standing posture,
and examines the structural redundancy of the trunk, upper body posture and




balance capacity, CoP control, and gravity response. In Chapter 1, a data—driven
approach using multiple accelerometers was used to examine head-to—trunk
redundancy control in the standing posture. The results revealed that the
structural redundancy of the head—trunk, which has a high whole—body mass ratio,
is adaptively adjusted to the situation depending on differences in the input
sensory information. In Chapter 2, the relationship between the body center of
gravity, the upper body center of gravity, and hip function in balance control of
the one—leg standing posture was examined. The results revealed that in one—leg
standing postural control, control with less lateral deviation of the upper body
center of gravity to the stance side, less hip adduction, and less trunk lateral
flexion was advantageous. In Chapter 3, we examined the effects of taping to the
plantar transverse arch on the postural control dynamics of jump landing
movements. The results revealed that the plantar transverse arch support tape
enables knee joint braking during foot landing. In the body, which is dynamically
made from the cellular level to the physical movement level, we were able to
suggest the necessity of evaluating “movement” and “dynamic control” from the
viewpoint of segmental nature. Regarding postural control in a gravity
environment, the importance of control methods and postures in situations
requiring antigravity responses, such as standing posture and jumping movements,
as well as their contribution to the development of physical therapy for this
purpose, should be considered




