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Introduction

e Fluids - motivation
e History CFD (Computational Fluids Dynamics)
e 1822 - 1845 Navier-Stokes Equations

e only a few techniques optimized for the use in ineractive
systems

e Stam's method

e Results



Author's contribution

e method based on Smoothed Particles Hydrodynamics

e introduced by Stam and Fiume

e Desbrun used SPH to animate highly deformable bodies
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Smoothed Particle Hydrodynamics

e SPH holds some inherent problems
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External Forces

e gravity
e collision forces

e forces caused by user interaction
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Surface Tracking and Visualization

e color field and gradient field used to identify surface
particles and to compute surface normals
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e particle "1" is surface particle if :

n(r;)| > 1,

e direction of the surface normal

—n(r,-).



Point Splatting and Marching Cubes

e Point Splatting

e Marching Cubes algorithm to triangulate the iso surtace



Implementation

e use grid of cells to reduce the computational complexity

e technique reduces the time complexity of the force
computation step

e speed up the simulation by an additional factor of 10



Result

(a) (b)

Figure 3: A swirl in a glass induced by a rotational force field. Image (a) shows the particles, (b) the surface using point
splatting and (c) the iso-surface triangulated via marching cubes.



Result

Figure 4: The user interacts with the fluid causing it to splash.



Figure 5: Pouring water into a glass at S frames per second.



Questions?



