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Stiffness estimation of ankle joint and leg muscles during quiet standing

Uchiyama, Takanori
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The center of pressure (COP), which is a vertical projection of the center
of gravity, was measured using a force plated. We developed the method to estimate the muscle and
ankle stiffness using an electrical stimulation and a system identification technique. The
electrical stimulation was applied to the medial gastrocnemius muscle and the tibialis anterior
muscle. The electrical stimulation was regarded as an input of the system. The electrically induced
COP fluctuation was extracted and the fluctuation was regarded as an output of the system. The
transfer function was identified and its natural frequencies were used to estimate the muscle and
ankle stiffness. The stiffness of the medical gastrocnemius stiffness was 30 to 80 N/m and that of
ﬁh; tébialis anterior muscle also showed similar values. The ankle stiffness was approximately 800

m/rad.
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