2P2-K05

B ESITRTHEICH LTREELBHIT T A D RIFTEE

The Effect of Conflicting Gait Assistance on Unplanned Gait Termination Motion
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Safety is the most important factor in the development of wearable robots. In this study, we focused on
unplanned gait termination, which poses a high risk when it cannot be completed and analyzed the effect of gait
assistance that applied conflicted the intention of gait termination. To clarify the effect, an experiment that reproduces
unplanned gait termination while using a wearable robot was conducted. In this experiment, the wearer’s motion was
measured and compared between the condition with gait assistance conflicting the intention of gait termination and
the condition without it. The results showed that when gait assistance is applied during unplanned gait termination,
even if the assistance was resistible by wearer, the required step length for gait termination is extended. These findings
suggest that when evaluating the risk of unplanned gait termination while using wearable robots, it is necessary to

focus on the step length for gait termination.
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Fig.2 Schematic diagram of A-P MoS. CoM: Center of Mass,
BoS : Base of Support, XCoM : Extrapolated CoM ac-
counting for VCoM (Velocity of CoM).
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Table 1 UGT motion metrics comparison between assist conditions. (mean = SD)

Parameter Continue Condition  Stop Condition
FC UGT Time (s) 0.50 £ 0.04 0.52 £ 0.06
COG UGT Time (s) 0.93 +£0.16 0.95+0.11
FC UGT Distance 0.86 +0.23 0.68 +0.22
COG UGT Distance 1.09 £ 0.15 1.10 £ 0.14
Min. Anterior MoS (mm) 129 +45.5 72.6 +50.8
Min. Reference Side MoS (mm) 82.4+17.9 83.4+17.6
Min. Contralateral Side MoS (mm) 102 +27.0 96.9 +25.3

Distance is normalized by step length of each subject. Min: Minimum

Table 2 Standardized regression coefficients for FC UGT Dis-
tance

Explanatory variable Coefficient
Ref.Hip Flex. Angle -0.41
Con. Hip Rot. Angle -0.40
Con. Knee Flex. Angle -0.35
Ref. Knee Flex. Angle 0.32
Ref. Hip Flex. Velocity -0.27
Con. Hip Abd. Angle 0.15
Ref. Hip Abd. Angle 0.13
Con. Hip Rot. Velocity 0.11
Con. Hip Abd. Velocity 0.10

Con. Knee Flex. Velocity 0.02

Ref: Reference, Con: Contralateral, Flex: Flexion, Rot: Rotation,
Abd: Abduction
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