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Abstract: To evaluate the forces on the ankle joint in different situations so as to meet the
development requirements of lower limb protection appliances and footwear, a simple lower limb
dynamic model is established. The lower limb is simulated by the two-dimensional rigid rod
model, in which the ankle joint and the hip joint are simplified as hinge connections, and the
muscle forces are expressed by unknown forces at both ends of the calf. Using the measured
plantar pressure, the joint torque is determined based on the equilibrium equation of torques. For
the dynamic model, the corresponding kinetic equation is derived. Accurate ankle joint force data
are obtained through high-speed photography and force platform., and the dynamic data is
processed by the action analysis system (APAS). The kinetic model can be used to assess the
forces on the ankle joint, and evaluate the force difference among different gaits (such as
walking, running and stepping) and between the conditions with and without load. Moreover,

the model can be applied to force analysis of ankle joint with wearing different footwear (e. g.
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running shoes and hiking shoes) or bare feet, and is expected to be applicable to the evaluation of

ankle joint force in development of clinical rehabilitation apparatus, lower limb protection

appliances, and footwear.

Keywords: biomechanics; dynamic model; lower limb; ankle joint; force on joint
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