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Active noise control using a parametric speaker
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Herein, active noise control using a parametric speaker was investigated.

The directivity of the parametric speaker can be controlled electrically. The characteristics of the
speaker were also studied via computer simulation. Using the parametric speaker, a long area of
noise control can be obtained in the direction of the sound wave. Moreover, the increase of noise
level in the surrounding area was suppressed.

Expansion of the noise reduction area was attempted by increasing the directivity divergence of the
parametric speaker. However, the expected result was not achieved due to phase mismatching of the
sound waves.

Finally, active noise control with a wide area was successfully realized by developing a
head-tracking system for a parametric speaker using a motion sensor and controlling the phase,
direction, and sound pressure.
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Fig. 1 Acoustic signal spectrum obtained for the
2nd order, AX transformations. Acoustic
frequency 1 kHz, clock frequency 5 MHz.
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Fig. 2 Calculated virtual point of the sound
source of a parametric speaker emitting at 1
kHz.
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Fig. 3 Sound pressure level normalized by the
plane-wave pressure in active noise control
by a parametric speaker (a) and an ordinary
speaker (b). The reduction point is 5 m on
the central axis and the frequency is 1 kHz.
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Fig. 4 Measured reduction rates in 1-kHz active
noise control by a parametric speaker (a)
and an ordinary speaker.
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g. 5 Directivities of the sound generated by the
parametric speaker controlled by the phase
control of the transmitting elements. Results
of the simulation and experiment controlled
the divergence to 0, 5, 10 and 20deg.
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Fig. 6 Active noise control using divergence
control of the parametric speaker.
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Fig. 7 System configuration of the active noise
control by a beam-steerable parametric
speaker with a human-tracking system
equipped with a motion sensor
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g. 8 Skelton image obtained by the sensor.
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Fig. 9 Active noise control. The head is moved
straight from (x, y, z) = (0.00 m, 0.00 m,
2.00 m) to (0.75 m, 0.00 m, 3.50 m) with
and without the control of direction, phase
and amplitude. Frequency 1 kHz.
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