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We consider a deterministic control problem with finite horizon. On the one hand, the discretization
of the Dynamical Programming Principle (DPP) by mesh-based methods suffers from the curse of
dimensionality. On the other hand, the discretized DPP is naturally formulated as a chain of optimi-
zation problems. Following the ideas of [1] in the stochastic setting, we consider a semi-Lagrangian
scheme where the value function at each time step is represented by a neural network. This scheme is
applied to an obstacle problem arising from a state-constrained control problem, and some elements
of analysis are given in this context. Numerical illustrations are given for dimensions between 2 and 8.
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