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Composing the Scene

• Sky

• Ocean

• Boat

• Lightning

Scene should incorporate all four 
elements from Greek mythology:



Sky
what didn’t work

• 2D Photon Mapping

• Heightfield-based Geometry

• Flat Procedural Texturing

• Metaballs



Sky
final strategy

• Volumetric Photon Mapping

• Pass 1: Photon Tracing

• Monte Carlo
scattering simulation

• Pass 2: Render the Photon
Map as a Luminous Volume

Jensen, Henrik W.: “Realistic Image Synthesis Using Photon Mapping.”  AK Peters, 2001.
Williams, Peter L.: “A Volume Density Optical Model.”  ACM Press, NY, 1992.
Background information:
   Ebert, David S.: “Procedural Volumetric Cloud Modeling,  Animation, and Real-time Techniques.”



Ocean

• 2D-IFT of discrete frequency deltas

• Ripple simulation in ocean’s surface from 
circular wave patterns

• Physically-based motion through solutions 
of simple PDEs

• Approximate subsurface scattering
Strauss, Walter A.: “Partial Differential Equations, An Introduction.”  John Wiley & Sons, Inc., New York, 1992.
Finch, M.: “Effective Water Simulation from Physical Models.” in GPU Gems. Addison-Wesley, Boston, 2004.



Lightning
• Geometry Creation

• Stochastic Branch Formation

• “Lightning Modeling Studio” for
Finishing Touches and Artistic Effects

• Rendering Curvilinear Light Sources

• Monte Carlo sampling for Efficient
Illumination Calculations

• Closed-form Analytic Solution to
Single-Scatter Volume Rendering for Glow Effect

Dobashi, Y. et al: “Efficient Rendering of Lightning taking into Account Scattering Effects due to Clouds and Atmospheric Particles.”













Video Clip



Summary

In 480 BC, the Persian ruler Xerxes sent a fleet to 
conquer Greece. Herodotus claimed that the army 
consisted of over two-and-a-half million fighting men. 
Although large, the army lacked proper logistics— native 
tribal leaders shared control over their regiments. 
Boom! Lightning strikes, and we distinguish a ship lost at 
sea. Perhaps it lost its precious maps. Perhaps the wrath 
of Poseidon cast the ship out of its way towards conquest. 
Somehow, the conquerors become the conquered. Clouds 
gather, lightning stikes again. Waves throw the ship from 
side to side. The sailors hold on for their lives— lost at 
sea. Through ray-tracing, we discovered a piece of ancient 
history.




