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A Biomechanical Study on Joint Center

Chikara MIYAJI

A lot of body parameters are needed for the calculation of torque using the link sgment model.
But it is not obvious how accurate those parameters are for the analysis.

The purpose of this study is to clarify the problem of current joint center measuring methods and
to show how to estimate the joint center more suitably to the link segment model.

The results are summarized as follows:

1) The body segment angles calculated from the marks at the joint centers and at the marks on the

limb are not exactly same.

2) When one body is fixed, another body moves approximatly along the circle. It shows that the
joint is approximatly considered as a hinge of two rigid bodies.

3) The axis of rotation is calculated by the least square method applied to the equation of the circle.
4) The joint center calculated by the least square method and the position of usual mark are

different.

5) The joint center calculated by least square method are more accurate than the mark at the joint.
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Fig.1 Location of position sonsor. From top to
bottpm, 1-Spinailica anterior superior,
2-Greater trochanter, 3-Upper location of
Thigh, 4-Lower location of Thigh, 5-Knee
joint center, 6-Upper location of Shank,
7-Lower location of Shank, 8-Foot joint
center, 9-Heel, 10-toe.
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Fig.2 Two Time-Angle curves. Angle between line 2-5 and vertical line
(real line). Angle between line 3~4 and vertical line (dotted line).
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Fig.3 Two Time Angle curves. Angle between line 5-8 and vertical line
(real line). Angle between line 6-7 and vertical line (dotted line).
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Fig.4 Time angle curve. Angle between line 2-5
and 3-4. This shows the difference
between two curves in figure 2.
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Figs Time angle curve. Angle between lint 5-8
and 6-7. This shows the difference
between two curves in figure 3.
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'Fig.6 Plots of amark of one body segment which
is rotating on the Greater trochanter while
the other segment is fixed.
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Fig.7 Plots of a mark of one body segment which
is rotating on the Knee joint while the
other segment is fixed.
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Fig.8 Plots.of a mark of one body segment which
is rotating on the foot joint while the other
is fixed.
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Fig.9 Schema of least square method to curcle
equation: e is the error of fitting.
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Fig.10 Comparison between marked joint center
of Greater trochanter and joint center
which calculates from least square method.
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Fig.ll Comparison between marked joint center
of Knee and joint center of Knee which
calculates from least square method.
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Fig.12 Comparison between marked joint center
of foot and joint center of foot which
calculates from least square method.
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