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Tutorial Roadmap

Talk Presenter Duration
3  Markov Decision Processes — a unifying perspective on MPC and RL Jasper Hoffmann 20min
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Reinforcement Learning over MPC: Why does it work? Dirk Reinhardt 30min
Differentiable NMPC with acados Katrin Baumgartner 20min
MPCRL with leap-c Jasper Hoffmann 20min

At the end of each talk there will be time for questions!
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https://www.syscop.de/event/predict-control-learn-combining-model-predictive-control-and-reinforcement-learning

Synthesis of MPC and RL
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Synthesis of Model Predictive Control and Reinforcement Learning:

I MPC and RL are complementary Sursey and Classfeation
a ppI’OaCheS fOI’ SO|V| ng M D PS Rudolf Reiver**", Jasper Toffuann®**, Dirk Reithardt?, Florian Messerer?, Katrin Baumgirtner?, Shambhuraj Savant?

Joschka Bidecker®, Moritz Diehl™, Sebastien Gros

I Nearly orthogonal advantages:
weaknesses of one are strengths of the
other

I Growing research interest in combination
methods

I

I Categorize existing work based on
actor-critic RL framework

I Show real world success stories




Outline

MPC+NN: Inference Architectures
Parameterized
Parallel
Hierarchical
Integrated
Algorithmic

MPC+RL: Taxonomy of Combination Approaches
MPC as an Expert Actor

MPC within the Deployed Policy
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MPC as the Critic
MPC for Preprocessing/Postprocessing

Current Challenges

Summary
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Parameterized Nonlinear Program (Optimal Control Problem)

Parameterized NLP with parameters ¢:
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