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Abstract: This paper presents a physically based simulation algorithm for animating viscous fluid. This algorithm
introduces an equivalent energy model to couple diffusion processes and projection processes into a single linear
system for solving together. This model implicitly solves the viscous term while simultaneously solving pressure to
guarantee incompressibility of fluid. Furthermore it automatically captures the vital zero-traction boundary
conditions, eliminating artifacts caused by directly approximating this boundary condition. Furthermore, this paper
utilizes the physical information taken by particles to solve the advection term for battling numerical dissipation and
constructs an implicit surface of fluid based on particles. Finally, the test results show the efficiency, accuracy and
stability of the algorithm, and it can nicely simulate deformation characteristics of various viscous fluids, efficiently
supporting variable viscosity.
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Fig.4 A band of paste falls down onto the ground
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Fig.5 A column of colloid coils up

K5 FERIARRI LS

© HEBEERAET hipd/ www, jos. org. cn



3002 Journal of Software ¥4 33k Vol.22, No.12, December 2011

6 Je 0] 7L I R PG I R RO ARSEAUL. I s 23 4 ) B 5, A I T 2D FEIN 9.25~10.3s A0 A4 FRPRE 1R 7T 22, HL AR AH 2 1)
REVEZE AR T IR AR (0 5 70 SR 2 M R ZE I MINRES K45 S 2 double #5575 2 HIE AUV HOBH 75 8 2U~13
AT AT AEIXAN I T A SCIR T 55 5 1 (R AR RS 1E 2k T 8 5OR SR A T LA I T DR S AR TS U R

Fig.6 Simulation of cream melting
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Fig.7 2D real time simulation of Lava rotating and stretching
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