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Abstract: Accurately identifying and predicting dynamics
from observational data with noise perturbations or data
missing is a significant challenge in the field of dynami-
cal systems. In my talk, I will introduce the Hamiltonian
Neural Koopman Operator (HNKO), a novel approach that
combines principles from Hamiltonian mechanics with the
learning of the Koopman operator. This framework not
only sustains but also discovers conservation laws automat-
ically, leveraging my foundational knowledge of mathemat-
ical physics. The effectiveness of the HNKO and its exten-
sions are demonstrated across various representative physi-
cal systems, even those with hundreds or thousands of de-
grees of freedom. The findings indicate that incorporating
prior knowledge of the underlying system and relevant math-
ematical theories into the learning framework significantly
enhances the ability of machine learning to address complex
physical problems.


