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The Forward/Inverse Force Transmission Analyses of the Stewart Platform

Han Sung Kim* and Yong Je Choi**
ABSTRACT

The statics relation of the Stewart platform has been investigated from the viewpoint of the forward and inverse
force transmission analyses. Two eigenvalue problems corresponding to the forward and inverse force transmission
analyses have been formulated. The forward force transmission analysis is to determine the ranges of the magnitudes of
the force and moment generated at the end-effector for the given magnitude of linear actuator forces. In reverse order,
the inverse force transmission analysis is to find the range of the magnitude of actuator forces for the given ranges of the
magnitudes of the force and moment at the end-effector. The inverse force transmission analysis is important since it can
provide a designer with a valuable information about how to choose the linear actuators. 1t has been proved that two
eigenvalue problems have a reciprocal relation, which implies that solving either of the eigenvalue problems may
complete the forward/inverse force transmission analysis. A numerical example has been also presented.

Key Words : Parallel-type mechanism(®E 373 7]7), Jacobian matrix(AtZH] <t 3 d), Forward/inverse statics
relations(&%W 8/ W3 A A3 #A), Actuator force(T-F ), Wrench(H X)), Eigenwrench(3L-+ @ A]),
Force/moment transmission ellipsoid(Z/ZHE g €f4)
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Fig. 2 (a) Force transmission ellipsoid.
(b) Moment transmission ellipsoid.
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