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We have developed a robust motion planning method for robot manipulators
that combines computer algebra and numeric computation. In addition to the Groebner bases for
computing a global solution to the inverse kinematic problem, the theory of real-root-counting of
polynomial equations is used to guarantee the existence of real solutions to the inverse kinematics
problem. Furthermore, the Comprehensive Groebner Systems are used to avoid repetitive calculation of

Groebner bases when repeatedly solving the inverse kinematics problem. Finally, using this method
and Quantifier Elimination on the real closed field, we have extended our method to guarantee the
feasibility of the path planning problem.
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