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Design of the broadband and compact phase-callbrator for array microphones
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ABSTRACT

Pressure distribution is measured by array microphones to identify noise sources in the space. For example, beam-forming
method or acoustic holography use phase information to identify the source. Therefore, the phase is significant information to
correctly identify the source position. However, due to the microphone characteristics and measuring systems, measured signals
always have errors, which make the identification difficult. Therefore, phase calibration of microphones is needed. Duct and speaker
systems are generally used as calibrators. Acoustic characteristics of the calibrator are, of course, functions of many parameters of the
system: i.e. duct size, frequency, and microphone spacing. In this paper, design parameters which effect on the performance and size
of the calibrators are considered. Then the parameters would be applied to design and real product of the phase-calibrator.
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Fig. 1 Duct and speaker system for measuring
transfer function between two microphones.
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Table 1 Functional requirements and design
~ parameters of the phase calibrator.
No Functional Design
" Requirements(FRs) Parameters(DPs)
1 Mlmfmze the Volume of the calibrator
calibrator
igh
2 Measure the hig Cutoff frequency
frequency range
i fi . .
3 Convenience for Microphone Mounting

measuring
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Fig. 2 Microphone mounting of the calibrator
(a) Tube-case type. (b) Flush mounting.
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Table 2 Applied dimension values and results for
the design of the compact phase calibrator.

Symbol Dimension Meaning

D, 19 mm Inner diameter of the duct

Cutoff frequency: f, = % a, =10.4kHz
o

Diameter of the mounting

D, 6.6 mm
open
v 16 mif Inside volun'le of the
mounting
L 0.3 mg Mounting length
"6 0.00561 mm Length corrector
1
zD? :
Resonance frequency f = ——t— | =41.7kHz
27r av. ({1, +96)
/ 100 mm Duct length
t S5mm - Duct thickness
2
Volume of duct: ¥, =222 _ 6 6107 m?
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Fig. 3 Phase calibrator (a) Modeling. (b) Picture of
the produced calibrator.

1/4” Array Calibrator Horn Driver
Microphone Sammi NSU-50N
B&K Typed935

Analyzer

(HP3566) Amplifier
Span Freq. :12.8kkz Anam A-77

Freq. Line :3200
Average No. : 10

Fig. 4 Experimental setup
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Fig. 5 Coherence function of the two signals
measured by microphones.
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Fig. 6 Transfer function between two microphone
signals (a) Magnitude of the transfer function. (b)
Phase of the transfer function.
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