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Real Time Fluid Simulation Framework Based on DirectCompute

Abstract

Abstract: A real time fluid simulation framework based on DirectCompute acceleration was proposed to
solve problems of low simulation efficiency that caused by the increasing fluid particle size and long
processing time that caused by the complex solid-liquid boundary. In the simulation, a grid local collision
detection method was adopted to speed up the search for the solid-liquid boundary. Fluid calculation,
collision detection and surface reconstruction were computed parallel in the GPU with DirectCompute
technology to accelerate the SPH fluid simulation. It could optimize the storage structure of fluid
simulation, and save the storage space. Experimental results show that the framework can effectively
improve the fluid simulation speed with more complex static scene, and can show the details of the fluid

spray.
Keywords

fluid simulation, smoothed particle hydrodynamics, collision detection, GPU acceleration

Authors
Liu Lu, Liu Zhen, Gaoqi He, Chen Tian, Tingting Liu, and Cuijuan Liu

Recommended Citation
Liu Lu, Liu Zhen, He Gaoqi, Chen Tian, Liu Tingting, Liu Cuijuan. Real Time Fluid Simulation Framework
Based on DirectCompute[J]. Journal of System Simulation, 2016, 28(10): 2467-2475.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol28/iss10/25


https://dc-china-simulation.researchcommons.org/journal/vol28/iss10/25
https://dc-china-simulation.researchcommons.org/journal/vol28/iss10/25

Lu et al.: Real Time Fluid Simulation Framework Based on DirectCompute

H28 B 10 RGN HFERO Vol. 28 No. 10

2016 4 10 A Journal of System Simulation Oct., 2016

—Fh T DirectCompute JN3HE 1 52 AR ELHESE

@, WA, HE L ME S, e, x| 24E!
(1. THERFAELRAE TR0 T3 3152115
2. AT REW A S TRA L 200237; 3. LigBEHL2ERE B 200000)

TS AE AR AP A FHLARNE K S BA9 15 B AR AR AR A g B 4 B R A TR AL B2 AL AT A5 K 09 19)
B, F2i# T —AFE T DirectCompute #Haif 19 F Bl 7RG AIER, 1A PRI —FFE T #6945 55 4
TEFEN) 75 i Fe A fe 4% F [B] % 2 IR, 12 /F DirectCompute # K IEAKIT I, #EIER T A2 7K E By BH]
FHHHA GPU(Graphics Processing Unit) F #4711 F 5% Anit SPH(Smoothed Particle Hydrodynamics)
RIEGGI HFVIRAFIEIEAE T SPH TARNG A AT 257, T4 T HHZNR]. FIts RiEY, Z1E
RABRGS T THRILHBESYTORMRG AR E, FFREIERARKEET .

KR AR SRR IAIRS) ) F ik, AdEkem; GPU Anig

W 4325 TP391.9 kARG A EGS: 1004-731X (2016) 10-2467-09

Real Time Fluid Simulation Framework Based on DirectCompute
Liu Lul, Liu Zhenl, He Gaoqiz, Chen Tian3, Liu Tingtingl, Liu Cuijuotnl

(1. Faculty of Electrical Engineering and Computer Science of Ningbo University, Ningbo 315211, China; 2. Department of Computer Science and Engineering,
East China University of Science and Technology, Shanghai 200237, China; 3. Shanghai Dianji University, Shanghai 200000, China)

Abstract: 4 real time fluid simulation framework based on DirectCompute acceleration was proposed to
solve problems of low simulation efficiency that caused by the increasing fluid particle size and long
processing time that caused by the complex solid-liquid boundary. In the simulation, a grid local collision
detection method was adopted to speed up the search for the solid-liquid boundary. Fluid calculation,
collision detection and surface reconstruction were computed parallel in the GPU with DirectCompute
technology to accelerate the SPH fluid simulation. It could optimize the storage structure of fluid
simulation, and save the storage space. Experimental results show that the framework can effectively
improve the fluid simulation speed with more complex static scene, and can show the details of the fluid
spray.
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