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Abstract

A human gait study is required for the biomechanical design of running shoes, A
two-dimensional dynamic model was developed in order to analyze lower extremity kinematics and
loadings at the right ankle, knee, and hip joints. The dynamic model consists of three
segments, the upper leg, the lower leg, and the foot. Each segment was assumed to be a rigid
body with one or two frictionless hinge joints. The lower extremity motion was assumed to be
planar in the sagittal plane.

A young male subject was involved in the gait test and his anthropometric data were
measured for the calculation of segement mass and moment of inertia. The experimental data were
obtained from three trials of walking at 1.2 m/s. The foot-floor reaction data were measured
from a Kistler force plate. The kinematic data were acquired using a three-dimensional motion
measurement system (Expert Vision) with six markers, five of which were placed on the right
lower 'extremity segments and the rest one was attached to the force plate.

Based on the model and experimental data for the stance phase of the right foot, the
calculated vertical forces reached up to 492, 540, and 561 N at the hip, knee, ankle joints,
respectively. The flexion-extension moments reached up to 155, 119, and 33 Nm in magnitude at

the corresponding joints.
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