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Abstract This paper investigates the kinematic and dynamic analysis of a spherical
three degree of freedom parallel joint module, which is used in the exercise equipment for
balance and leg-strength improvement of aged people. The joint module has three dyads
which consist of two links and three revolute joints, and their all joints intersect at the
global point located at the module’s center. The paper shows the explicit mathematical
procedure for deriving the closed form solutions in the inverse and forward position
analysis of this parallel joint module. In velocity and acceleration analysis, we derived
relations for joint velocities and accelerations of dyads and rotational velocity and
acceleration of the top plate. For applying this module to rehabilitation exercise, we
determined the dynamic model of the Korean males in their 50s and examined the model’s
results by dynamic model simulation.
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