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Figure 1 ITD and ILD calculated from a spherical-head model for
harmonic sound source at various horizontal directions [3]. (a) ITD; (b)
ILD.
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Figure 2 28+1 loudspeaker configuration for an experimental system
of spatial Ambisonics [3].
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Figure 3 Simulated amplitude of the reconstructed plane wave field
of wave field synthesis and Q = 8 order horizontal Ambisonics [3]. (a)
Wave field synthesis; (b) Ambisonics.
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Figure 4 Wavefront amplitude of the superimposed sound pressures
in stereophonic reproduction of 0.5 kHz-sinusoidal signal with identical
amplitudes [3].
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bandwidth in 5.1-channel surround sound [35].
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Principle of spatial sound and related physical and
auditory problems

XIE BoSun’

Acoustic Lab, School of Physics and Optoeletronics, South China University of Technology, Guangzhou 510641, China

Spatial sound aims to record, transmit, and reproduce the spatial information of the sound field and recreate the desired
spatial auditory events or perceptions. It is a frontier field in acoustics and has undergone rapid advancement recently. It
has also been widely used in scientific research, engineering technology, and cultural entertainment. The physical
analysis of the sound field and the spatial auditory perception mechanism are two foundations of spatial sound. Signal
processing is a technical approach for implementing spatial sound. Therefore, spatial sound handles fundamental and
technical problems of sound field, hearing, and practical implementation in the crossfield of acoustics (physics), auditory
perceptions, and signal processing. The principle, development, key scientific and technical problems, progress, and
representative applications of spatial sound are reviewed in this article. Moreover, the technical and application prospects
of spatial sound are addressed.

spatial sound, spatial hearing, sound reproduction
PACS: 43.60.+d, 43.55.+p, 43.66.+y
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