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(Optimal Solution of a Cyclic Task Using the Global

Path Information for a Redundant Robot)
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Abstract

This paper proposes a method for the global optimization of redundancy over the whole task
period for a kinematically redundant robot. The necessary conditions based on the calculus of
variations for an integral type cost criterion result in a second-order differential equation. For a
cyclic task, the periodic boundary conditions due to conservativity requirements are discussed.
We refine the two-point boundary value problem to an initial value adjustment problem and suggest
a numerical search method for providing the conservative global optimal solution using the gradient
projection method. Since the initial joint velocity is parameterized with the number of the redund-
ancy, we only search the parameter value in the space of as many dimensions as the number of de-
grees of redundancy. We show through numerical examples that multiple nonhomotopic extremal
solutions and the generality of the proposed method by considering the dynamics of a robot.
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