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Binaural sound pressure control and localization performance in virtual sound

reproduction using two loudspeakers

LI Meigiang XIE Bosun LIU Lulu

(Acoustic Lab, School of Physics and Optoelectronics, South China University of Technology, Guangzhou 510641, China)

Abstract: In virtual sound reproduction via two loudspeakers, binaural pressures are controlled by two loud-
speakers to create various spatial auditory perceptions. Localization performance in reproduction is determined
by the stability and effort of binaural pressure control. Stability in binaural pressure control is analyzed in
previous studies to provide the basis for the design of loudspeaker configuration and signal processing. It is indi-
cated in present work that analysis on the stability only is not enough to evaluate the localization performance
in reproduction completely. The effort of binaural pressure control is further analyzed using the average power
of filters of virtual sound signal processing. Results indicate that symmetric loudspeaker configurations with
narrow span angle and asymmetric loudspeaker configuration increase the effort of binaural pressure control for
lateral virtual source. Virtual source localization experiment indicates that an increase of the effort of binaural
pressure control leads to localization defect. In practice, to recreate lateral virtual source in reproduction effec-
tively, symmetric loudspeaker configurations with narrow span angle (such as stereo dipole) and asymmetric
loudspeaker configuration should be avoided.
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Fig. 1 Schematic of virtual sound reproduction

via two loudspeakers
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for full band pink noise signal
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Fig. 6 Results of virtual source location experiments for full band and low-pass pink noise signals
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