Coupling Water and Smoke to Thin Deformable and Rigid Shells

Eran Guendelman Andrew Selle Frank Losasso Ronald Fedki

Figure 1: Water and cloth interacting with full two way coupling (256 x 256 x 192 effective resolution octree, 30K triangles in the cloth).
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Figure 3: We intersect with a triangle wedge that is formed by ex-
tending the edges and face in normal directions by £ /2 (left). Given
a reference point, another point can be classified as visible, inside
an object, or occluded by the result of a ray cast (right).
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4. Fluid Simulation
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4.3 Solving for the Pressure
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Figure 5: Neumann boundary conditions (denoted in bold red) are
enforccd at a cell face if the ray between two adjacent cell centers
(where pressures are defined) infersects an object.
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4.4.1 Level Set Method

- [Enright et al. 2005]% particle level set methodol|A] AZAA 3 HF=88S AFste
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o=z diAlsta, Aoz 8719 ko= trilinear interpolationg 33,

- 247} 9] pointE AZAE O] A= neighbore] 3ol visibled “4-$- interpolationste] @S
7]

- t/do] ¥ noded] MEE #E Do HA .
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7. Examples
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- AIt}7} robustd 1A @23} interpolationol Al ¥F% Q] ray tracerE AFE3).

- ol g 7HAEt 7S AlEH ol A ARE.

- o] object H FE9 AV|e} & mIA SR F HolA o, dAv|et &

B
#3 1RE velE

Figure 2: Two way coupled cloth and smoke (21 0 x 140 x 140 uni-
form grid. 30K triangles in the cloth).
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Figure 4: A thin rigid kinematica]]y controlled cup is filled with a&r. and then poured out (160 x 192 x 160 effective resolution octree )
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Figure 6: A rigid kinematically controlled “Buddha cup” dipped, filled and poured out (1923 effective resolution octree, 60K triangles in the
rigid cup).
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Figure 7: A full dynamic simulation of a rigid body shell two way coupled with water. The boat is heavier than the water, but retains buoyancy
gk dynamic simulationg .o,

due to Archimedes’ principle (effectively replacing displaced water with the air in its hull). Filling its hull with water causes it to sink, until
it dynamically collides with the ground. (148 x 148 x |11 uniform grid, 2.5K triangles in the dynamically simulated rigid boat)
il

- % 7oA HEVE B9 sE o) vt egv ¢
- two-way coupling rigid shellsolA & Alg7}538.
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without leaks (2007 effective resolution octree grid, 30K triangles in the cloth),



Figure 9: Ilustration of the removed negative particles rendered
as an opaque Lambertian surface (after proper blending). These
particles have crossed over to the wrong side of the level set surface,
but are too finely detailed to be properly represented by the fluid
simulation grid.
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8. Conclusions and Future Work
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