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Improved Algorithm for Realistic Fluid Interactive Simulation Based on
Smoothed Particle Hydrodynamics
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Abstract: To solve the low efficiency and reality in the real fluid simulation, this paper presents an improved
smoothed particle hydrodynamics movement simulation algorithm. Firstly, the particle system was modeled by
smoothed particle hydrodynamics method. The accuracy and stability of the fluid solution equation was improved
by correcting the pressure and velocity fields. Secondly, the water surface was modeled and the rendering speed
of the fluid surface was optimized by simplifying the fluid particles calculation. Finally, the hardware
acceleration algorithm was used to achieve faster fluid rendering. The experimental results show that the
algorithm can significantly enhance the reality of fluid rendering and reduce the computational complexity. In
large-scale particle real-time simulation, the frame rate reaches 20 frames per second, which realizes a real
interactive application.
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Fig. 1 Modeling flowchart of SPH particle system
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Fig. 2 Initial state of SPH models:
(a) particle model, (b)fluid model
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Fig. 3 Models of SPH motion:
(a) spherical model, (b)fluid model
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Fig. 4 Models of fluid and wood interaction:

(a)wood sinking, (b)wood floating
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Tab. 1 Rendering frame rates of different particle numbers
and smoothing radii frames / s
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