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Abstract

In this study, we examined the effects of changing the position of the lateral femoral marker of the Plug-in Gait model on
measuring the knee angle. In the experiment, we attached the Plug-in Gait full body marker sets and additional thigh marker to
the subject. The thigh and tibia segment models were created using a computer aided design system, referring to each marker
positions of the Plug-in Gait model. The knee joint angle was calculated, considering the postural changes of the thigh and tibia
displace segment coordinate systems due to the displacement of the lateral femoral marker position. Finally, the estimated knee
joint angle using each segment model was compared with the actual gait measurement results. As a result, the knee angle
calculated by the segmental model using the additional anterior thigh marker was almost identical to the actual measurement
results using the anterior thigh marker. The proposed method can estimate the knee angle when the lateral femoral marker is
displaced in the circumferential direction of the thigh.
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(a)Schematic view of marker placements. (b) Markers attached to subject.
Fig.1  Placements of LTHI and LTHI2 markers.
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Fig.2  Model using LTHI marker. Fig.3  Model using LTHI2 marker.

LHJC LHJC
(Left Hip Joint Center) @)
Z-axis
@ LTHI
(Left Thigh marker)
Y-axis
LKNE
(Left Knee Joint Center) (Left Knee marker) LKJC LKNE
Fig.4  Definition of left knee joint centre. Fig.5  Definition of left knee joint centre.
Left
knee joint
\
Extension (-) Flexion (+)

0°

Flexion — Extension

Fig.6  Definition of left knee joint angles.
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Fig.7  The knee joint angles during walking obtained from the optical 3D motion analysis system using two kinds of
combination of LTHI and LTHI2 markers, and results from 3DCAD model (Subject A).
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