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Directional Characteristics of Parametric Loudspeakers in Near-field
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ABSTRACT

A parametric loudspeaker is a device to generate highly directional sound using ultrasounds. The parametric loudspeaker
could be used to focus sound in a limited space, so it is important to study the characteristics of the parametric loudspeaker in
near-field. Mechanism of the audible sound generation in the parametric loudspeaker is explained by nonlinear interaction of
the ultrasounds and is modeled as KZK equation, the nonlinear wave equation which contains attenuation, nonlinearity and
diffraction. To measure the directional characteristics of the parametric loudspeaker precisely, a method to reduce the spurious
signal which taints the measured signal was invented. With the method, directivity patterns of the parametric loudspeaker were
measured and compared to the approximated solution and piston sources.
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Fig. 1 Schematic of the parametric speaker
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7=t-2z/c,: Retarded time

¢,: Speed of sound

P, : Density of medium

S : Diffusivity of the medium
[ : Nonlinearity coefficient
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(a) Parametric loudspeaker (b) Piston source
Fig. 5 Comparison of the directivities between the
parametric loudspeaker and the piston source.
Normalized sound pressure level (to beam axis)
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Fig. 8 Experimental setup of the parametric loudspeaker.
Ultrasonic  transducers:  (SensorTec) ST-203L,
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Fig. 13 Directivity of the parametric loudspeaker at Im
Normalized sound pressure level (to beam axis)
(a)l Kk (spurious signal not reduced) (b)l Kk
(spurious signal reduced) (c)40 Kk primary
frequency (d) 5 Kk(spurious signal reduced) (e) 5
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Comparison of the directivities
parametric loudspeaker between measured result and
approximated solution

Normalized sound pressure level (to beam axis),
circle mark: measured result in near-field, solid line:
approximated solution in far-field
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