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Real‐time Simulation of Large Bodies of Water
with Small Scale Details

 Eurographics 2010 : 
 Nuttapong Chentanez and Matthias Müller Nuttapong Chentanez and Matthias Müller
 NVIDIA Corporation

 Combination of mesh grid and particle simulation of g p
surface water 

 Render particles in an efficient mannerp



Overview of Complete Algorithm

 Height field fluid simulation 
 Solids simulation Solids simulation 
 Two‐way coupling of height field and solids
 Particles generation and simulation Particles generation and simulation
 Rendering



P t I H i ht Fi ld Fl idPart I: Height Field Fluids 
 Conservative expressions for mass and momentum Conservative expressions for mass and momentum 
over a regular 2D grid

 Boundary nodes can be marked for reflection or y
absorption



Part II: Solids Simulation

 This part was handled by some existing physics 
engineengine

 Might use Bullet Physics
 Easy to use / decent performance Easy to use / decent performance
 Will only use for particle static and field mesh 
interactioninteraction



Part III: Solids – Fields 
Fields ‐ Solids

 Compute interactions of the field with static and 
dynamic objectsdynamic objects 

 Simultaneously compute forces/displacements in 
both directions

 Will not be included in this implementation
 More of an animation focus



Part IV: Particles 
G t d h th h id t t Generated when the mesh grid cannot support 
water behavior
 Discontinuities in height (waterfalls) Discontinuities in height (waterfalls)
 Waves breaking
 Foam



P t V R d iPart V: Rendering 

 Use tiled FFT to perturb surface height and normals Use tiled FFT to perturb surface height and normals
 Render particles as point sprites
 Render most in screen space as spheres Render most in screen space, as spheres
 Splats contain spherical density/depth information



Density



FFTFFT



Most Critical ComponentsMost Critical Components
 Include:
 Height field fluid simulation with boundary conditions
 Some particle effects

Rendering Rendering 

E l d Exclude:
 Fields – Solid interaction
 Solid – Fields interaction (might include) Solid – Fields interaction (might include)
 Exotic particle effects 



O ti i ti Ti liOptimistic Timeline

 Week 1: Fields Simulation + Integrate Physics Engine
 Week 2: Boundary Conditions + FFT Week 2: Boundary Conditions + FFT
 Week 3: Particle Effects + SS Rendering
 Week 4: Final Presentation Week 4: Final Presentation



PProgress 

 Partial Integration of Bullet Physics Engine

 Partial Implementation of conservative fields 
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 http://www.youtube.com/watch?v=bojdpqi2l_o
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