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A-Team
Foreground cloud gridless advection

Without gridless advection =——p

With two steps of ——————>p
gridless advection
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Semi-Lagrangian Mapping (SELMA)

X, (x) =X,_1 (x — u,(x)At)

Xon(Xi) = ij Xn-1(%;)

x,; € Neighborhood (x; — u, (x;)At)
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3D Liquid Solver




Cat in the Hat
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Fast surface wave height simulator

Unphysical but visually nice boundary interactions
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Hylrid Eulerian Grid and SPH

DYNAMIC SPH PARTIGLES

o
PASSIVE TRACERS
BELOW SURFACE

evelset surface advected
Passive tracers advected

Levelset surface regridded - EROSION OCCURS

* ¥ ¥ ¥

Exposed tracers converted to SPH particles with momentum & mass from
eroded volume







Marmaduke




Wavelet Turbulence
for Fluid Simulation

Theodore Kim?, Nils Thirey?, Doug James?, and Markus Gross?




New Directions

% |terate on simulations without full re-simulation

iterate on a subregion of the full simulation
inject density/velocity changes

iInject objects

move objects around

local changes in dynamics or resolution
more external forcing

* % ¥ * ¥ ¥

% Focus on characteristic function in simulation

% recast Navier-Stokes




'terative NS Simulation

* Assume pre-existing velocity, density, pressure

Up(x, 1)
Po (Xa t)
po(x,1)
%—I—UO-VUO—I—VZDO = fo
V-Uy = 0
dpo

— 4+ Uy -V = 0
8t+0 £0




Perturbing Simulation

Up(x,t) + U'(x,t)
IOO(th) T pl(X7t)

po(x,t) + p'(x,1)
8U/ / /
W+(UO+U)-VU +U - VU +Vp = f
V.U =
0p' "

S+ (Up+U) - Vo +U - py = 0




Last night’s Sim

Supervisor comment:
“Make it veer to the right”



lterated Sim



Recast Navier-Stokes

% Characteristic function is the critically important feature
* Write NS equations to work directly with it
* Production benefits

-+ conceptually similar to surface displacement

-+ artistic modifications more controllable
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n + U - VX
U(x,t+ At)

X(x,t) — X(x,t + At)



