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The realism of a computer simulated system and virtual environment depends heavily on three main components: 
graphics, behavior, and sound. Thanks to four decades of research in modeling, rendering, and advances in VLSI 

technologies for graphics hardware, today’s virtual environments systems are able to render near photorealistic images 
at interactive rates .

In order increase the sense of immersion, the recent trend has been on adding human-like behavior and multisensory 
displays. These include simulation of virtual avatars that almost behave like humans, real-time physical simulation of 
rigid and deformable motion, and sound rendering. In this talk, we give an overview of our work on real-time simulation 
of heterogenous crowds, motion planning, sound synthesis and propagation. These include new techniques for multi-
agent simulation, directing crowd behavior and geometric acoustics. We will describe the use of multi-core CPUs and 
many-core GPUs to perform real-time simulation and demonstrate their application to computer games, online virtual 
worlds such as Second Life, virtual prototyping of CAD models, virtual cityscapes, and computational acoustics.
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