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Visualization of pass-by noise by means of a line array of microphones affixed

to the ground

°Soon-Hong Park and Yang-Hann Kim

ABSTRACT

This paper introduces the improved moving frame acoustic holography (MFAH) method and its application.
MFAH allows us to visualize the noise generated by moving noise sources by employing a vertical line
array of microphones affixed to the ground. The sound ficld generated by moving sources is different from
that of stationary ones due to the movement of the sources. Therefore the measured sound pressure by the
microphone on the ground has to be processed so that it cooperates the effect of the movement. This paper
discusses the effect of moving noise sources on the obtained hologram by MFAH. This assures the
applicability of MFAH to the visualization of moving sources. This paper also reviews the improved
MFAH that can visualize a coherent narrow band noise and a pass-by noise. The practical applicability of
the improved MFAH was demonstrated by visualizing tire noise during a pass-by test. ‘
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Fig. 1. Position vectors of distributed monopole sources
and a line array of microphones in the reference
coordinate at the observation time
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Fig. 2. Three coordinate systems employed in moving
frame acoustic holography and the relative
coordinate transformation.
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Fig. 3. Illustrations of source spectrum and normalized
source spectrum.
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Fig. 4 Validation of MFAH for a pass-by noise.

(a) Spectrogram of reference microphone signal.
Dashed lines denote the period of our interest.
The period is about 0.4 second. (b) Predicted
sound field on a source plane (c) Verified result
for pure tone.
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Fig. 5 Compartison between STSF and MFAH (a)

Predicted sound field on a tire surface by STSF

(b) Predicted sound field on a tire surface by
MFAH ("O" denotes a microphone).
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Fig. 7. Tire noise distribution (sound pressure
magnitude) on a source plane (a surface of
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Constant velocity (b) Accelerating condition (c)
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