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Animation of Waterdrops

with Particle-Based Liquid Simulation*

Takuya Abe

Abstract

There is higher and higher demand for realistic computer-generated animation
of natural phenomena based on the physical computation. Especially for interac-
tive applications, e.g. video games, computation of physical phenomena needs to
be completed in real-time frame rate. Waterdrops, which we can find out around
us in various scenes, are not able to be depicted realistically by simulation in
real time because of its specific physical feature and high computational cost.
This paper proposes extended Smoothed Particle Hydrodynamics which simulate
liquid motion with particles, and the method of depicting waterdrops through
interfacial tension model. Interfacial tension model gives particles the force de-
pendent on the distance from contact line as interfacial tension. The proposed
method enables to simlulate waterdrops with different contact angle and with
flat shape. Besides, smoothing density volume enables to render smoother water
surface. The proposed method was implemented and suceeded to generate figure
of waterdrops with different contact angles and reflected capillary length feature

with particles.

Keywords:

computer graphics, particle-based simulation, waterdrop, interfacial tension, cap-

illary length, physical simulation

*Master’s Thesis, Department of Information Processing, Graduate School of Information
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0 2.6 Animation of Water Droplet Flow on Structured Surfaces

[0 2.7 Simulating the Flow of Liquid Droplets
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foreach particle 1

vector_dx = 0

foreach neighboring_particle_of_i j
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compute_num_neighbor ()
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Fift

)

' (3.12)

(kift/Niﬂeighbor) . )A(ij (Npeighbor < C)
0 (otherwise)

ift __ ift
DIt = A(F! (3.13)
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R(#;) = Ro+ (1— Ry)(1— cost;)® (3.16)

T0;) = 1—R(6) (3.17)
_ (m — 772)2

Ry = ime (3.18)
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