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Abstract:

Gaussian process (GP) regression is a widely used method in machine learning for classification,
supervised learning, etc. The standard GP regression is a data driven method that uses observations (e.g.,
measurements) of a state of interest to construct a GP that describe the state. In many scientific and
engineering problems, existing knowledge are available in the form of physical laws, governing equations,
etc., that reflect (partial) understanding of the system. | will introduce two frameworks that incorporate these
knowledge in a GP model. The first one uses state-of-the-art simulation tools in specific domain to construct
a GP that satisfies constraints in the form of equations, e.g., Dirichlet boundary condition, divergence-free
flow field, conservation law. The other one is a data-driven method that imposes constraints in the form of
inequalities, e.g., positivity, monotonicity, with high probability.
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