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[Abstract]

In this paper, we propose a technique that utilizes the physical properties of foam particles to
synthesize foam sounds and efficiently control their size. A typical way to represent sound in
physics-based simulation environments is to generate and synthesize virtual sounds. In particular, foam
particles have a large number of particles, so synthesizing sounds using only particles is computationally
expensive, and a way to reduce the amount of computation is to use spatial information, lattices. In
this paper, we present a method for reliably mapping and clustering foam particles into a lattice space.
Furthermore, we utilize this structure to control the loudness of the sound according to the location of
the sound source and the audience. As a result, the method proposed in this paper proposes an efficient
way to synthesize the sound of bubble particles, which utilizes the velocity and position of the bubble
particles projected in the lattice space, and synthesizes the sound of bubble particles based on the

position relationship of the audience and the directionality of the sound.
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I. Introduction
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III. The Proposed Scheme

1. Particle Clustering
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Fig. 1. Projection of foam particles on
horizontal plane(z—z plane).
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Fig. 2. Particle clustering with previous method[30].
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Table 1. Processing time for particle clustering.

Scene 30 < 30 100 x< 100
1 539 sec 714 sec
2 600 sec 803 sec
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Fig. 3. Foam particles grouped above a threshold.
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Fig. 4. Comparison results with previous and
our method.
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2. Sound Mapping
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Fig. 5. Mapping curve with Equation 2.
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3. Sound Attenuation

AeES el 9ol 71E Andlie sk &
L AEE FEst /S ARIUAITHI0]L, & ==l
+ AReE0] A5 AEsh7] ol wAjet © =9 YA
£ 2F ZERh A ARRE dUAlEs e Ber
HA7| dizofl Aol T2t &= ARRE7t 719 L7dsit
SHAIRE ARe=rt HAl= Bt S Atold] AHRiAE
A2EiA YO AbE] S ther A&sfiof of
t}. o]F 2AAls7] Holl & ==olMe AReEl Y=
A o £=5 F8shal, s YAl ARE ARk
b= et o AR A B4 fHRE o]8Lith

0|
-



A Particle-Grid Method for Efficient Sound Synthesis of Ocean Waves 161
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Fig. 6. Attenuation of sound with distance and
direction.
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Fig. 7. Results of applying sound attenuation
to the clustered scene.

Fig. 7014 2 4 9150] £ =2olA AQkshs Wi
AHgste ekt UAtsel 420t 27 B4 AEE B
8t 2 st geiel A8 YR 2l TE A2

g Aol g

= .
& Rufpe Ur%ﬂlr 7.£Ur( ig. 8 Ax).

021

G 10000 20000 30000 40000 50000 60000 70000 0000 30000 40000 50000 60000 70000

(a) Without sound attenuation (b) With sound attenuation

Fig. 8. Comparison of results for sound attenuation.
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(a) Foam simulation

Left Channel
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Fig. 9. Synthesized foam sound with our method (scene 1).
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Fig. 10. Synthesized foam sound with our method (scene 2).
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Fig. 11. Synthesized foam sound with our method (scene 3).
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Fig. 12. Comparison results with our method and
previous method[30].
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