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We have developed a new iterative solution method for nonlinear stochastic
optimal control problems based on stochastic analysis and statistical mechanics. We have also clarified
conditions for convergence of a sequence of iterative solutions. This method enables us to obtain an
optimal feedback control input for a nonlinear stochastic optimal control problem for which a sufficient
solution has not been provided so far.

Then, we have proposed a stochastic approximate solution to a deterministic optimal control problem. In
this method, a sub-optimal feedback control input is obtained by iteration of laboratory experiments as
the covariance of an artificially added noise tends to zero. Finally, we have performed experimental
verification of the proposed methods with a robot manipulator.
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