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Research on Walking-aid Robot Motion Control with Both Compliance and Safety
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Abstract
walking-aid robot motion control method with both compliance and safety is proposed. Firstly, the mechanism, control

Aimed at compliance and safety problems in motion control of walking-aid robot, a multi-sensor fusion based

theory and multi-sensor system of the walking-aid robot are introduced. Then according to multi-sensor system, user
motion intention estimation methods for each sensor are designed and a multi-sensor based compliance motion control
for walking-aid robot is proposed. After analyzing user’s possible falling modes, a Kalman filter (KF) based sequential
probability ratio test (SPRT) method and decision function are used to detect the fall and falling mode. Finally, several
compliance motion control experiments and fall detection experiments are described to show validity of the proposed

algorithm.
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Table 1  The intent velocities of three subjects in
different falling modes (cm/s)

hXH hYH hZH hXL hYL
] B 16 —0.031 0 —11.22 —2.40
A e 0 16 0 0.27 —7.82
EES 0 —16 0 —-3.97 6.10
] B 16 0.051 0 —11.87 —2.09
B [ 75 0.02 16 0 0.60 —5.83
EES 0 —16 0 —2.02 6.70
5] Hif 16 —0.025 0 —13.95 —4.14
C [ 22 0 16 0 —1.27 —8.32
EES 0 —16 0 —2.65 6.13
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