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Simultaneous inversion of geometry and spatial field by using
continuous Karhunen-Loéve expansion and Hamiltonian Monte Carlo
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The method proposed by Koch et al. (2021) for simultaneous estimation of geometry and physical
property using HMC utilizes a discrete KL expansion to reduce the number of physical property
parameters, but the eigenvalue problem solved to construct discrete KL expansion depends on discrete
points. Therefore, the eigenvalue problem must be solved again every time the discrete points move due
to changes in the domain in the process of geometry estimation. On the other hand, (continuous) KL
expansion has domain independence property, which means that the shape of the physical domain in a
random field does not affect the realizations of the field estimated using (continuous) KL expansion. This
property allows for only one eigenvalue problem to be handled.
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