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In this study, we consider a nonlinear stochastic system that properly
models the nonlinearity and stochastic uncertainty of the system. We have developed a unified
solution method for stochastic optimal control and nonlinear filter. Here, the former method gives
the optimal control input that minimizes the expectation of a given cost function under stochastic
uncertainty, while the latter method provides an estimate of the state of the system from the
measurement output with sensor noise. We have also presented a fast computational scheme using
parallelization for the proposed method, which is important for the implementation of real-time
optimization. Then, we have conducted experimental verification of the optimal position and attitude

control under stochastic disturbances using newly developed quadcopter testbed and 3-axis attitude
control equipment.
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