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This paper presents a novel framework for solving large-scale and nonlinear stochastic optimal control problems
by extracting an underlying low dimensional space for a system dynamics, and jointly constructing the optimal
control strategy on the low dimensional space. In this framework, we characterize the target system as a probabilistic
mixture of state-space models, and develop a new parameter estimation algorithm so as to represent the system
dynamcis on the low dimensional space by using a local linear function. Then, by following path integral control
scheme, we derive the optimal controller by finding the optimal path distribution based on approximation inference
techniques for dynamic baysian networks. Finally, we demonstrate our proposed algorithm on a toy problem.
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