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Effect on Corner Curving Motion Caused by the Restriction of Out-of-Sagittal-Plane Motion
Applied by a Wearable Device
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For developing a mechanism which can enable an assist device to turn a corner naturally,
we analyzed the effects on curving motion from the restriction of hip joint. To check the effects
of restricted out-of-sagittal-plane motion, subjects wore a wearable device which can restrict the
hip joint. Then, Subjects walked along a curved path with or without the restriction. In the
restricted condition, the rotation and adduction or abduction angle of hip joint was decreased.
This lead subjects to change their movement of COM. This potentially causes fall during outer

footstep.
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Fig.1: The curving path and footsteps
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Fig.2: Lower-Limb orthosis and the Corset
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Fig.3: The relation between abduction and torque from

the corset
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Fig.4: Restricted : Trajectory of COM and motion path
when inner foot steps
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Fig.5: Non-restricted : Trajectory of COM and motion
path when inner foot steps
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Fig.6: Restricted : Trajectory of COM and motion path Fig.7: Non-restricted : Trajectory of COM and motion

when outer foot steps

Table 1: Maximum angle of hip joint when inner foot
steps

path when outer foot steps

Table 2: Maximum angle of hip joint when outer foot
steps

restricted non-restricted restricted non-restricted
Lateral Left hip 13.2% 1.8 deg 16.8+ 14 Medial Left hip 7.1+ 3.4 deg 14.1+ 3.5
rotation Right hip 18.7+ 2.1 201+ 2.7 rotation Right hip 2.8+ 3.8 7.6+ 2.7
Abduction  Left hip 46+ 1.7 6.7+ 1.8 Adduction  Left hip 1.0+ 04 57+ 1.2
Adduction Right hip 09+ 1.1 3.8+ 1.9 Abduction Right hip 1.1+ 14 73+ 1.5

note : Value is mean £ SD.
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Fig.8: Restricted : Hip rotation and adduction angle
when inner foot steps
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Fig.10: Restricted : Hip rotation and adduction angle

when outer foot steps
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Fig.9: Non-restricted : Hip rotation and adduction angle

when inner foot steps
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Fig.11: Non-restricted : Hip rotation and adduction an-

gle when outer foot steps
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