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Analysis of abnormal gait “Whip” in the trans-femoral prosthesis
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Fig. 1 Interface of trans-femoral prosthesis"
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(a) Medial whip (b) Lateral whip
Fig.2 Schema of whip®
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frontal view
Fig. 3 Trans-femoral prosthesis and sensor coordinates

lateral view
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Fig. 4 Stance phase detection
Table 1 Length of stance phase
Sub. Rz-based Fz-based Difference
A 0.6511+0.0348 0.66+0.0312 0.0089+0.0078

B 0.7098+0.0353 0.7015+0.0345 -0.0083+0.0105

C 0.5989+0.0252 0.6033+0.0265 0.0044+0.0053

Second (mean+SD)
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Table 2 Maximum and minimum axial moments (Nm)

Knee joint Maximum Minimum
alignment moment moment
Normal 0.11240.053 -0.294+0.064
External 0.304+0.091 -0.595+0.056
Internal 0.663+0.056 -0.416+0.023
(mean+SD)
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(a) Gait without whip
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(b) Gait with whip
Fig.5 Typical axial moment with/without whip (Subject A)
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(b) Gait with whip by external rotation of knee joint alignment
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(c) Gait with whip by internal rotation of knee joint alignment
Fig. 6 Axial moment during swing phase (Subject A)
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Fig. 7 Axial moment during stance phase
with/without whip (Subject A)
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