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Ultrasonic Audio and Directional Sound
Abstract: Active control of sounds usually contains two aspects. They are the active noise control and directional
sound reproduction. The parametric loudspeaker utilizes an ultrasonic wave beyond the human hearing range as a
directional carrier to deliver audible sounds to a targeted location. It becomes the best trade-off between the size and
efficiency of the electro-acoustic emitter, as compared to the parabolic loudspeaker and loudspeaker array. Signal
processing is of significant importance in the parametric loudspeaker to reduce nonlinear distortion and achieve
controllable beam pattern.

This talk begins with the history and fundamental theory of the parametric loudspeaker. Several interesting
applications are presented to highlight the merits of the parametric loudspeaker. The cause of the nonlinear distortion
is explained from the nonlinear acoustic principle, followed by the recent development of the ultrasound-ultrasound
Volterra filter that models the overall nonlinearity of the parametric loudspeaker. The directivity control of the
parametric loudspeaker, or namely the steerable parametric loudspeaker, is also introduced. The long-known
mismatch between the measured beam pattern and the product directivity is solved by the new convolutional
directivity model. The derivation and experimental validation of the convolutional directivity model are hence
elaborated. In the end, a use case of the parametric loudspeaker in active noise control is presented. It is found that
when using two parametric loudspeakers to form a binaural active noise control system, the cross-talk secondary

paths are trivial and thus can be ignored to save the computational power.
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Acoustical Society of America (ASA) in 2013. He has a variety of research interests in parametric loudspeaker, active noise

control, microphone array, spatial audio, and acoustic scene classification.
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