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Interpolation of Physical Tensor Quantity and Applications

Yuta Aizawa Shigeo Takahashi Tomoyuki Nishita

Graduate School of Frontier Sciences, The University of Tokyo

FEM-based physical simulation has played an important role in realistic image synthesis using CG tech-
niques. However, it is difficult to anticipate the final simulated results only from the initial parameter
setting, and thus tedious trial-and-error processes are inevitably needed to produce desirable results. This
report presents a method for editing tensor fields defined in target objects in order to create intended
scene in FEB-based physical simulation. This is achived by interpolating stress tensors that are impor-
tant physical parameters especially in the FEM simulation. The contribution of this report lies in the
use of quaternions to represent such stress tensors and the associated scheme of efficiently interpolating
the given tensors while avoiding inherent ambiguities in the tensor representation. The method allows
us to define the overall tensor field from its discrete samples, which leads to the explicit control of object
fracture in the physical simulation.
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