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A Unified Particle-Based Method for Newtonian and Viscoelastic Fluids Animation
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Abstract  In more and more popular physically-based fluid animation field, there are many meth-
ods for individually simulating Newtonian fluid or viscoelastic fluid, but few unified techniques
are available for both. Based on Smoothed Particle Hydrodynamics, this paper presents a novel
unified method for animating both fluids by introducing an additional elastic stress term to the
traditional Navier-Stokes equation. The experimental results demonstrate that this new method is
not only effective and easy to implement, but also has good controllability. Different viscoelastic
and various kinds of fluids behaviors can be obtained easily by adjusting the very few experimental

parameters.

Keywords Smoothed Particle Hydrodynamics; Newtonian fluid; viscoelastic fluid; Navier-

Stokes equation; elastic stress
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Background

Over last two decades, physically-based fluid simula-
tions are becoming increasingly popular in computer graphics
community for its capacity of photo-realistic simulation.
There are many methods for individually simulating Newtoni-
an fluid or viscoelastic fluid, which are mainly categorized in-
to Euler grid method and Lagrangian particle method.
Smoothed Particle Hydrodynamics is a Lagrangian approach,
which has been widely used since it can not only deal with
small-scale features like splashes or foams, but also naturally
handle problems with large topological changes.

Even so, little attention has been paid on a unified model

for both fluids. Based on Smoothed Particle Hydrodynamics,

supervisor. His research interests include realistic image

synthesis, scientific visualization and virtual reality.

this paper presents a novel unified method for animating both
fluids by simply introducing an additional elastic stress term
into the traditional Navier-Stokes equation. Compared with
earlier works, this new method is easy to implement, and has
good controllability. Different viscoelastic and various kinds
of fluids behaviors can be obtained easily by adjusting the
very few experimental parameters.
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