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This paper reviews the improved moving frame acoustic holography (MFAH) method and its
application. Moving frame acoustic holography was originally proposed to increase the aperture size and the
spatial resolution of hologram by using a moving line array of microphones. The hologram of scanned plane
can be obtained by assuming the sound field to be a product of spatial and temporal information.

Although conventional MFAH was only applied to sinuscidal signals, it allows us to visualize the noise

generated by moving noise sources by employing a vertical line array of microphones affixed to the

ground. However, the sound field generated by moving sources becomes different from that of stationary

ones due to the movement of the sources. Firstly, this paper introduces the effect of moving noise sources
on the obtained hologram by MFAH and the applicability of MFAH to the visualization of moving
sources. Secondly, this paper also reviews 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. 3 Application of MFAH to a plane wave. The
plane wave sound field whose magnitude is
P, is drawn in space and time. Notice that a
sound field can be expressed as the
multiplication of space and time. The
frequency and the wave vector of the plane
wave are fi and (kg, 0,0). The hologram

of this sound field is Pye”™ This can be

reconstructed from the measured signal (by a
moving microphone).
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Inside the vehicle
-DAT recorder
-Synchronization signal receiver
-Sine random generator
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Fig. 5 Experimental setup
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Fig. 6 The magnitude of the reconstructed hologram
by using the proposed method. (a) A 450 Hz
center frequency and 10 Hz bandwidth
band-limited noise. The speed of the vehicle
is 14.32 m/s (5155 km/h) and the distance
between the hologram and the source plane is
02m. (b) A narrow band noise of 450 Hz
center frequency and 32 Hz. The speed of
the vehicle is 13.94 m/s (50.18 km/h) and
the distance between the hologram and the
source plane is 0.26m. (¢) A band-limited
noise of 450 Hz center frequency and 100 Hz.
The speed of the vehicle is 13.49 m/s (48.56
km/h) and the distance between the
hologram and the source plane is 0.26m,
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(a)

Running condition-according to ISO 362 pass-by test
Pure tone varying 520 Hz to 530 Hz

Reference experiment for validation of the method

Running condition- constant speed / 452Hz pure tone
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Fig. 7 Validation of MFAH for a pass-by noise. A
loud speaker radiates a pure tone signal
varying from 520 Hz to 530 Hz. (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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surface by MFAH ("O" denotes a

microphone).
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Fig. 9 Tire noise spectrogram for various running
condition. The groove and belt angles of the
tire are 17.870 and 200. (a) Constant velocity
(b) Accelerating condition (c) Coast down
condition. Notice that very small frequency
change occurs during the measurement period.
(d) Relative position of the line array on the
hologram coordinate with respect to time.
Speed change is also negligible during
measurement distance (6 m). The results
assure that the pass-by noise during the
period of our interest is quasi-stationary.
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Fig. 10 Tire noise distribution (sound pressure
magnitude) on a source plane (a surface of
vehicle) according to ruaning condition. (a)
Constant velocity (b) Accelerating condition
(c) Coast down conditior
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