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Realistic and real-time simulation of large-scale fluids

Shao Xuqiang', Yang Xiaodan®, Li Jirong', Yan Lei'
1. School of Control and Computer Engineering, North China Electric Power University, Baoding 071003, China;
2. School of Computer, Beihang University, Beijing 100191, China

Abstract: Objective Physically based fluid animation is an advanced research hotspot in the computer graphics area. How-
ever, the realistic and real-time simulation of large-scale fluid simulation is still difficult to handle using current methods.
To solve these problems, this study proposes a novel physically based method based on shallow water equation. Method
First, to deal with the instability problems of numerical solution, such as blur and water spot artificial effects, our method
proposes to solve shallow water equation using a stable Euler numerical method. Second, we propose a stable model of cou-
pling fluid height field with rigid body and particle system; thus, a two-way fluid-solid coupling and small-scale features can
be realistically simulated. Third, to achieve real-time simulation, we design a multiresolution grid algorithm and an interval
particle sampling algorithm to accelerate the entire simulation process. Result Experimental results demonstrate that the
proposed method can solve the instability and calculation complex problems and achieve 20 fps in the configuration of 300 x
300 grid resolution and 22K fluid particles. Conclusion The proposed method is stable and efficient and suits the realistic
simulation of large-scale fluid for real-time applications, such as computer games and 3D vision simulation.

Key words: shallow water equation; physically based fluid simulation; Euler method; realistic simulation; real-time
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Fig. 4 Results of water burrs’ removing method

((a) water burrs; (b)water burrs’ removing)
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Fig. 5 Results of water spots’ removing method
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Fig. 6 Two-way coupling of rigid boxes and water
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Fig. 7  Simulation results of water splashes and

foams in fluid-solid coupling
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Fig. 9 The results of different grid resolution methods

((a) single resolution grid algorithm;

(b) multi-resolution grid algorithm )
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Fig. 10 The speed-up ratio of interval sampling method
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Fig. 11  The speed-up ratio of multi-resolution grid method
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Fig. 12 The time performances of different scenarios
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