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An overview of three-dimensional sound reproduction

AKIO ANDO'!

Many three-dimensional sound reproduction methods have been proposed, which attempt to provide a sensation of reality to
listeners. These methods are classified into two categories. The first category is a multichannel audio that is an extension of
two-channel stereo to the system with more channels. The second category is based on the recreation of the physical properties of
sound. The former methods aim at reproduction of hearing quality of sound, including sound timbre and sound localization,
rather than the recreation of physical properties, implying that these methods are based on the psychoacoustic modeling of sound.
The typical three-dimensional sound system of this category is a 22.2 multichannel sound system. In the multichannel audio,
amplitude panning is used to control the sound direction. On the other hand, the latter methods are based on the physical
modeling of sound. There are two physical models to support the latter category. One is the diffraction theory including
Kirchhoff-Helmholtz integral theorem and Rayleigh integrals. An example of this method is a Wave Field Synthesis (WFS). The
WFS uses a planar or linear loudspeaker array for sound reproduction. The other is the use of solid spherical harmonic function
that is a solution of the wave equation in the polar coordinate expression, or the use of spherical harmonic function that is the
angular component of the solid spherical harmonic function. An example of this method is so-called Higher-Order Ambisonics
(HOA). The HOA uses loudspeakers surrounding the listening area. In this lecture, the theoretical background and the recent

research results will be provided and the problems of practical use will be summarized.
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