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Integrators for Operator-Theoretic Optimal Control

Problem description:

Optimal control is a mathematical framework used to determine the best possible control strategy for
a dynamic system over time. It involves finding a control policy that minimizes or maximizes a certain
performance criterion, such as cost, energy, or time. Applications of optimal control are vast and
include areas like aerospace engineering for trajectory optimization, economics for resource allocation,
and robotics for path planning.
The Hamilton-Jacobi-Bellman (HJB) equation is used in optimal control to determine the optimal
policy by solving a partial differential equation that describes the evolution of the value function over
time. Solution schemes suffer from stability, convergence issues, and the curse of dimensionality.
Recent work treated the problem with Convex operator-theoretic methods in stochastic control [3].
With great success, statistical learning [4] was applied to the problem in [1]. From their analysis, one
can derive the optimal value function as the weak solution to a nonlinear equation in the weights of
the value function V (x). Solving this equation efficiently is paramount for real-time application in fast
dynamic systems like robotic control. To this end, integration methods exploiting the known operator
A seem convenient. Exponential integrators [2] provide a way to take steps along the flow of the linear
part, allowing for longer stepsizes and increased accuracy in the presence of stiffness.
This FP aims to understand and implement exponential integrators for the HJB equation and compare
them to commonly used Euler schemes.

Work schedule:

• Literature research
• Derivation
• Implementation
• Evaluation
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