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Effects of Inertial Properties of Transfemoral Prosthesis on Leg Swing Motion during Stair Ascent
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Abstract: Stair ascending is an important activity of daily living but a difficult motor task for transfemoral prosthesis users.
In our previous study, we reported the effects of the foot placement on leg swing with able-bodied subjects. The study
examined stair ascent with full-foot contact (FFC) and half-foot contact (HFC) as locomotion strategies. It suggested HFC
causes the leg swing to have more inertial motion than FFC. Also, those results suggest the applicability of the stair ascent
strategy for transfemoral prosthesis user with simple prosthetic knee joint. The purpose of the present study was to
investigate effects of inertial properties of transfemoral prosthesis on stair ascent leg swing for the simulated trials. The
results suggest prosthetic leg swing can be accomplished with similar or smaller kinetic demand at the hip to the
able-bodied subjects when using HFC. These results can enhance transfemoral prosthesis design with regard to the inertial

properties.
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Fig. 1 Foot placement strategies for stair ascending: full-foot contact
(FFC) and half-foot contact (HFC).
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Fig. 2 The stairs and global coordinate system used in the present
study.
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Fig. 3 Model fo the transfemoral prosthetic leg.
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Figure 4. Free body diagram of the thigh of the prosthetic side.
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Figure 5. Inertial properties of the prosthesis
r is the distance from the knee joint to the center of mass of the
prosthesis.  The dots indicate the inertial properties that allowed a
successful leg swing with the HFC condition in the computer simulation.
(derived from Inoue et al., 2012)
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Figure 6. Joint moment at the hip joint during the swing phase
All succeeded trials of the simulation are superimposed.
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All succeeded trials of the simulation are superimposed.
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