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The influence of hip joint rotation of a wearable robot on curving motion
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Physical assistant robots are developed for daily living activities. However, the risk of fall is a major concern of
physical assistant robots. In this study, we focus on curving motion, because fall is likely to occur during turning owing
due to restricted degrees of freedom of joints. We developed new physical assistant robot, which could adjust the degree
of freedom, and compared the curving motion. As a result, some subjects had a decrease in step length, when the hip
rotation was restricted while curving. Additionally, the analysis of gait stability suggested that restriction affected the

stability when they were curving.
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Fig.3 Condition of experiment. I instructed which foot to step
right or left. This figure is the condition that 1% step is the left.
Number in this figure means number of the step. The subjects
walked straight until 2™ step, and did curving motion from 3%
step.
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Fig.4 Left hip rotation angle. In that case 1% step is the left.
(a) Result of Subject A. (b) Result of Subject C. Vertical axis
means rotation angle and horizontal axis means gait cycle

normalized as 100%. Blue line means the case of rotation joint
is unrestricted and red line means restricted.
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Fig.6 COM trajectory. In that case 1% step is the left. (a)
rotation joint is unrestricted. (b) rotation joint is restricted. Black
bar means the position of pelvis when subject’s heel contact to
ground. Red dot line means the COM trajectory.
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