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Abstract:
Part 1: Many physical systems can be represented by conservation laws with
source terms, or balance laws. First, we present efficient well-balanced discon-
tinuous Galerkin methods for one-dimensional systems of balance laws, which
preserve the general non-zero velocity equilibria of the forward problem. Sec-
ond, we examine the inverse problem in which the states of the balance law
are known and measured, but the variable in the source term is unknown. We
present an iterative method using an adjoint approach for recovering a time-
dependent topographical source term from balance laws.
Part 2: Neural networks have recently been used as surrogate models for map-
ping inputs of an engineering system to outputs of interest. Once trained, neu-
ral networks are computationally inexpensive and remove the need for repeated
evaluations of computationally expensive models. However, accurate training
often requires large amounts of simulation data that may not be available in the
case of computationally expensive systems. We explore the application of bi-
fidelity weighted transfer learning techniques using training data generated from
both high- and low-fidelity models. We illustrate the utility of the bi-fidelity
transfer learning method where we focus on accuracy improvement achieved
compared to standard training approaches.
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Abstract: New applications of scientific computing for solid and fluid
mechanics problems include simulation of virtual materials in movie vi-
sual effects and related fields. Surprisingly, visual realism for these appli-
cations requires physically accurate dynamics, particularly for materials
like water, smoke, fire, and soft solids. New algorithms are required to
achieve this. Professor Teran will speak about the simulation techniques
required in these fields and will share some recent results, including real-
time simulation, extreme deformation of elastic objects with contact,
high-resolution incompressible flow, and clothing and hair dynamics. He
will also discuss new algorithms used for simulating the dynamics of snow
and water in Disney’s animated feature films “Frozen” and “Moana”. The
lecture will be accessible to students and suitable to a diverse interdisci-
plinary audience.

Keywords: Solid and fluid mechanics, simulation techniques, movie vi-
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