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W R oBE (F30) Firstly, we have extended conventional deterministic
Hamiltonian systems to stochastic ones, and have clarified some of their properties such
as stochastic passivity and symmetry. This symmetry is a property that a state—space
realization of the variational system of a stochastic Hamiltonian system coincides with
a time-reversal version of that of the adjoint one. Although the adjoint system is
described by a backward stochastic differential equation, and it is generally difficult
to be solved, the symmetric property enables us to solve the problem by calculating a
corresponding forward stochastic differential equation. Secondly, we have proposed a new
learning optimal control method based on the symmetric property of stochastic dynamical
systems. This method generates an optimal feedforward input and a corresponding optimal
trajectory, which minimize (at least locally) the expectation of a given cost function
by iteratively updating the input in the gradient direction of the expectation of the
cost function. In calculating the gradient, the adjoint system has to be calculated, and
it generally requires the precise knowledge of the plant system. However, the proposed
method can solve the problem without information of the plant system by utilizing the
symmetric property.
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