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Development of safety requirements and test methods of artificial intelligence prosthesis
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1. Right Leg

2. Left Leg

3. Top Reference Plane, T

4. Load Line

5. Knee Reference Plane, K
6. Ankle Reference Plane, A
7. Bottom Reference Plane, B
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X : Time
Y : Test Force

Fcmax : Maximum test force

Fcmin : Minimum test force

K Fcf : Cyclic range of test force
Fca : Cyclic amplitude of test
force, Fcmean : mean test force
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Le : Length of thigh and shin portion
a : Effetive knee-joint center
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Table 1. Anthropometric measurements

A : Affected side / Intact side
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AZ(sound limb)Z} <A &+-8-=0

Table 2. 3}E|dTA}e] A3} 5o dgh W4 vl
Prosthetic side Intact side
Parameters
Mean(Std.) Std.error Mean(Std.) Std.error
Walking velocity(m/s) | 1.03 (12.21) 3.86 1.01(13.50) 4.27
Stance phase(%) 60.16(1.76) 0.56 67.14(2.73) 0.86

Table 3. O E| AT 9] AS53 tZ"9] spatio-temporal H] 1l
Amputee
Parameters Control Mean diff. Std. err.
(Sound limb)

Walking velocity(m/s) 1.01 (13.50) 1.24(17.13) =23k 6.90
Cadence(steps/min) 96.08(4.35) 109.14(6.15) -13.06%%* 238
Step length(cm) 58.82(7.40) 67.11(6.65) -8.29% 3.15
Stride length(cm) 124.93(3.17) 135.28(4.09) -10.36 5.77
Step width(cm) 18.27(3.17) 9.84(2.38) 8.44%* 125
Stance phase(%) 67.14(2.73) 61.40(1.71) 5.74%* 1.02

TFA group (n1=12) Control group (n2=10)

Age (yrs) 39.10(3.03) 25.20(1.32)

Height (cm) 168.65 (2.49) 175.56 (4.85)

Weight (kg) 64.12 (3.08) 67.92(9.13)

Body mass index (kg/m2) 22.54(0.91) 22.01(2.57)
Residual limb length (cm) 25.80(3.25) -
Use of prosthesis (yrs) 8.67 (7.69) -

Step length ratioa 1.16 (0.11) 1.01 (0.04)

TFA = Trans-Femoral amputee ; Value are mean (S.D.).

Mean (sd) *p<.05, **<.01, ***p<.001
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1. International standard, “Prosthetics-Structural testing of lower
limb prostheses — Requirements and test methods”, ISO
10328(20006),
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