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[Abstract]

In this paper, we present a method that utilizes geometry-based sound generation techniques to efficiently

handle multiple sound sources, wind turbulence, and temperature-dependent interactions. Recently, a method

based on reduced raytracing has been proposed to update the sound position and efficiently calculate sound

propagation and diffraction without recursive reflection/refraction of many rays, but this approach only

considers the propagation characteristics of sound and does not consider the interaction of multiple sound

sources, wind currents, and temperature. These limitations make it difficult to create sound scenes in a

variety of virtual environments because they only generate static sounds. In this paper, we propose a

method for efficiently constructing a sound map in a situation where multiple sounds are placed, and a

method for efficiently controlling the movement of an agent through it. In addition, we propose a method

for controlling sound propagation by considering wind currents and temperature. The method proposed in

this paper can be utilized in various fields such as metaverse environment design and crowd simulation, as

well as games that can improve content immersion based on sound.
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I. Introduction
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Fig. 1. Algorithm overview.
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Fig. 2. Generation sound map with previous method[6].

2. Deformation of Sound Field with Wind Advection
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Fig. 3. Characterizing sound loudness changes
with wind in a simple example : (a) the snapshot
at t", (b) the snapshot at t"™%, (c) the situation

at 7, (d) the sound loudness changes.
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3. Multiple Sound Sources
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Fig. 5. Trajectory of an agent by considering multiple sounds.
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4. Sound Map Variations Based on Altitude
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IV. Experiment and Results
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Fig. 7. Sound propagation deformed by wind direction
and magnitude : (a) calm, (b) light wind(direction :
rightward), (c) strong wind(direction : leftward).
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V. Conclusions
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