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Singularity and Workspace Analysis of a 3-DOF Parallel Manipulator with Redundant Actuation
Zhou Jiehua' Peng Xiafu®
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Abstract: The Jacobian matrix of a 4-spherical joint-prismatic joint-spherical joint/spherical joint
(4-SPS/S) was deduced by inverse position kinematics and differential methods and its singularity was
analyzed by Gosselin singularity analysis and numerical analysis method. The main factors which de-
termine the workspace of the 4-SPS/S parallel manipulator with redundant actuation were researched.
and the analytical derivations of branched-chain stroke restriction, rotation angle restriction of kine-
matic pairs and size interference between the branched— chains were deduced. The algorithm of rotary
workspace was designed by forward position kinematicss which can avoid the complexity of numerical
method and the uncertainty of geometric method, and can realize visual expression of rotary work-
space.
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