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Granular media is the second-most-

manipulated substance on Earth, second only to 

water. However, simulation of granular

media is still challenging due to the complexity of 

granular materials and the large number of 

discrete solid particles.。

• A set of shallow sand equations that capture 

complex behaviors of dry granular flows

• A ray casting algorithm for efficient one-way 

solidfluid couplings

• A particle-based tracking method with 

adjustable resolution of particles

• We proposed shallow sand equations for 

real-time simulation of dry granular flows
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