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Kinematic Analysis and Optimization of Three Translational Parallel Robot

Mechanism with Position Forward Solution Analytical Formula
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Abstract : Based on topology design theory and method of parallel mechanism of the characteristics of orientation feature set,
three translation parallel mechanism with zero coupling degree and analytical position forward solution was proposed to solve the
problem of real—time control caused by the complex and unsigned forward solution calculation process. The coupling degree and
degree of freedom of the mechanism as well as the characteristics of the orientation feature set were calculated, and the position
forward solution and position inverse solution were obtained. The singularity of the mechanism was analyzed, a set of parameters
was given, and the workspace and dexterity distribution of the mechanism were studied. Multi objective optimization of global
dexterity and workspace volume was carried out using the NSGA —1I algorithm. The results show that the mechanism has an
analytical position positive solution, a symmetric workspace without voids, and a uniform dexterity distribution, which provide
the Pareto optimization solutions optimized by the two objectives.
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