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Analysis of relationship between arm joint stiffness and impact force generated by collision between a wheeled

walker and a step
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Fig.1 3 link model of human arm
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(Left) Fig.5 6-axis dynamic sensor attached to handle

(Right) Fig.6 Front wheel and step dimensions

Fig.7 Image of high-speed camera and 6 markers
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Table.l1 Summary of analysis results
(A) ®)
Impact force of 0.544 1.29
sensor value [N]
Impact force of 0.536 0.464
image value [N]
Relative error [%] 1.66 177
Equivalent mass of 2.53 6.49
sensor value [kg]
Equivalent mass of 2.49 2.34
image value [kg]
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Table.2 Parameter of two 6-axis force sensors

WDF-6M200-3 WEF-6A200-4-
RCD-B
External ¢ 50 X H28 ¢ 80X H32.5
dimensions [mm]
Weight [g] 120 380
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Fig.11 Impact force of (B)
Table.3 ~ Summary of analysis results of (A),(B)
(A) (B)
Impact force of 0.528 1.48
sensor value [N]
Impact force of 0.859 1.15
image value [N]
Relative error [%] -38.6 27.7
Equivalent mass of 1.85 4.23
sensor value [kg]
Equivalent mass of 3.01 3.32
image value [kg]
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Fig.13 Impact force of (D)
Table.4  Summary of analysis results of (C),(D)
© D)
Impact force of 1.78 1.82
sensor value [N]
Impact force of 1.00 1.01
image value [N]
Relative error [%] 71.7 79.5
Equivalent mass of 5.74 5.29
sensor value [kg]
Equivalent mass of 3.23 2.95
image value [kg]
Difference of speed on 0.310 0.344
hand |Av|[m/s]
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