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Abstract 

Modeling and rendering natural phenomena, which includes all components of biophysical ecology, 
atmospherics, photon transport, and air and water flow, remains a challenging area for computer graphics 
research. Whether models are physically-based or procedural, model processing is almost always 
characterized by substantial computational demands which have almost always precluded real-time 
performance. Nevertheless, the recent development of new, highly parallel computational models, 
coupled with dramatic performance improvements in GPU-based execution platforms, has brought real-
time modeling and rendering within reach. The talk will focus on the natural synergy between GPU-based 
computing and the so-called lattice-Boltzmann methods for solutions to PDEs. Examples will include 
photon transport for global illumination and modeling and rendering of atmospheric clouds, forest 
ecosystems, and ocean waves. 
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