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Introduction 

ωResearch lead of NVIDIA PhysX team 

ωPhysX 

ïGPU acc. Game physics engine 

ïwww.nvidia.com\physX 

ïwww.MatthiasMueller.info 

 ω[Fast and Robust Tracking of Fluid Surfaces, SCA 09] 

http://www.nvidia.com/physX
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The Problem 

initial surface deformation field deformed surface 



Applications 

ωShape deformation 

ωDisplacement field 

ÅLiquid surface tracking 

ÅFluid velocity field 



Applications 

[Sumner et al., Embedded Deformation 

for Shape Manipulation, SIGGRAPH 2007] 

[Thürey et al., A Multiscale Approach to Mesh-

based Surface Tension Flows, SIGGRAPH 2010] 



Solver ς Tracker Interaction 

ω Update velocity field 

ω Solve Navier Stokes Eqs. 

inside liquid 

Solver 
ω Update surface 

ω Solve advection eqn.  

on liquid surface 

Tracker 
getVelAt(pos)  

isLiquid(pos)  



Eulerian vs. Lagrangian 

ωSolver 

ïEulerian: solve Navier Stokes Eqns. on grid 

ïLagrangian: particle based, e.g. SPH 

ωTracker 

ïEulerian: solve advection eqn. ǳẗ​‰ 

ïLagrangian: move particles using 
Ȅ
ǳȄ 



getVelAt(pos) 

ωEulerian simulation: 

tri-linear interpolation 

ωLagrangian simulation: 

spherical basis functions 



Handling Topological Changes 

ω iso surface of advected 

scalar field 

ω iso surface of scalar field 

induced by particles 

Eulerian  Lagrangian 



Combinations 

Solver 

This course 

Tracker 

Eulerian Lagrangian 


