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The main result of this research is the discovery of a generalized MBO
algorithm (GMBO) using hyperbolic threshold dynamics. The GMBO was found to be an approximation
method for the damped hyperbolic mean curvature flow. The result enables one to approximate
oscillatory interfacial motions, as well as mean curvature flow. In particular, by changing the base

PDE used in the MBO to the wave equation, we were showed that the initial velocity field can be
used to control the propagation of interfaces. Interestingly, this clarified that damped interfacial
motions are not obtained through additional damping terms in the PDE, but by encoding normal
velocity fields within level set functions at each time step. We also established working numerical
methods for performing computational analyses and simulations. Here we developed an energy
preserving minimizing movement for treating the hyperbolic mean curvature flow, and we confirmed the
method’ s properties through computational investigations.
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