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Measurement of low level sound noise using cross spectrum method

Chang-Gyu Bak’, Kyung-1l Kang™
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Abstract

The accurate measurement of the room sound level is required in environment noise control. However, it
has been found that the measurement system noise always corrupts the actual noise from the sound source.

In this study, a new sound level measurement technique in which the system noise is eliminated from the
measured signal by the cross spectrum method, is proposed.

The received signals of two measuring microphones are recorded to DAT through the pre-amplifier and
digitized by A/D converter. The cross spectrum calculated from the digitized signals gives the accurate sound
level since the system noise is uncorrelated with the sound source noise which we want to measure.

The performance of the proposed technique is verified experimentally to be effective and the technique is

found to be economic since the low cost general purpose microphone could be used in this technique.
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Fig. 1. Block diagram of the measurement transfer

system using single microphone.
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Fig. 2. Block diagram of the measurement transfer
system using two microphone.
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Fig. 4. Block diagram of low level sound noise

DAT Computer

measurement system.
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Table 1. Characteristics comparison of each microphone.
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Fig. 7. Measurement of low level sound noise by C2.
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Fig. 9. Sound noise level of each microphone at
face to face disposition.
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Table 2. Measurement value of low level sound
noise of each microphone.

2 F |94 2ARE| ¥ 2
CMT-760 (C1) -60 ~ -100
287 247
AT 805 (C2) -80 ~ -110
55 dB
B&K 4135(C3)| -100 ~ -140
V.2 B
2 ATAE Avsh & Bve A g
£ 34E e A2E PReEA T vlelaz
£ Aol WYY A5F Felo] WRse] 2

= === {ch of C3 MIC.
— C1 MIC.

-=-- C2 MC.
V\ — C3 MIC.

Magnitude -[dB}]

-200 — T
o 5000 10000 15000 20000 25000
Frequency [Hz]
323 10. FAMAS A% 2} vhe|22EL g
+ 4.
Fig. 10. Sound noise of each microphoneat parallel
disposition.

22 AdE oF S8k %z = e
Aty B FFY rlo]lazE L HY APl
a2 FEAS FAdsck

CMT-760(C1), AT 805(C2), B&K 4135(C3)] ©t
oj2ZE FTHEE AYY A+ 9 vlelazFEe
2 24 3% 94+ 247 -40dB, -50dB, -60dBE. &
AALRS F volagE oz FHsle avx 2w
=9 #4S o= 22t -60 ~ -1004B, -80 ~ -110
dB, -100 ~ -140dBZ. &A= gich. o] g4t=lde o
e Atst sojof P
wpeld Aok whdoe Auye] A Gig
A% it vlelazEerx SAA 7
Aee anpog 2ta A7z A4 ot
FAo] 7hsdte] AAMAe|ln £4A Fae-S
AE T A< A gk

oL,

o do e o

uEs

1] HUE : "227E oEF YR, A% T3
A}, pp.203-215, 1995.

[2] J.B.Wiesner and Y.W.Lee
determination of system functions by the method
of correlation”, presented at IRE National

“Experimental

247



TP R FI I =22 A2¥ H2%

Convention, New York, N.Y., March, 1950

[3]1 G.W.Anderson et al. : “A self-adjusting system
for optimum dynamic performance”, IRE
National Convention Record, Pt.4, pp.182-190,
1958

[4] T.P. Goodman and J.B.Reswick : “Determination
of system characteristics from normal operating
records”, Trans. ASME, Vol.78, pp.259-271, 1956-2.

[5] S.G.Mangolis
Process Behavior”, Quarterly Process Rept.,
REseach Lab. of Electronics, Massachusetts
Institute of Technology, Cambridge, Mass.,
pp.42-46, 1956-4.

[6] J.W.Cooley and J.W.Tukey : “An algorithm for
the machine calculation of complex Fourier
Series”, Math. Comp., Vol.19, No.90, pp.297-
301, 1965.

{71 71 A<, Masato Abe, Kenitikido : “DFTE o]-&
§F Zgpo] 7 S HPA Y YH~ HaE~
FHo #IF 7, T +¥HIA, Vol,
No.2, pp.26-38, 1988.

[8] Takahito Ono, Hiroyuki Katayama and Hideo

"Measurement of Industrial

Z 4 Y(Kyung-1l Kang)

1991d 2 AddiEtw A=A
e (EAh

1993 24 Addistz dEgd

A A3 (A Ah
19973 849 Adoigtm i3yl
A=zt atah

1975\ 39~1984\d 64 202 S8 ARl A}

198413 79 ~1997d 29 AYs)5oie AMzbes)
a4

1997 29~ WA A7) S WA 2

* Z@A o} : FATA D 324

248

Suzuki : “Detection of frequencies and power
spectra of a periodic signal buried in noise by
a cross-spectrum method”, J. Acoust. Soc. Jp.,
Vol.44, No.2, 1988.

01 A : "SF HA ] JHYA Hf2EL F
A 2 g B A7, FERAT A
UL BT

(10] B3] : "IB AlFao4]9] djg Zzjo]n]A]
& AT das ey A2H9] AE g

¢ A7, AA Wtz A3 Hab

A=E, 1992
(11 BHHE - "FEMF AFT, &N B2,
pp.56-57

[12] Emmanuel C. Ifeachor, Barrie W. Jervis :
"Digital Signal Processing”, Addison-Wesley,
1993.

[13] Alan V. Oppenheim, Ronald W. Schafer :
" Digital Signal Processing"”, Prentice Hall, 1994.

[14] o1 A : "glAg WEHe), ZE7, 1994

[15] AA=, olFs : "t Uz A, 3FH,
1995.

[16] X1t . "S- N2, A E314, 1980.

8t & 7 (Chang-Gyu Bak)

19974 249 FARER A
e Ax-FEaAAh

1998 84 A ¥4 7lEd
. w7l ERd A%t A4
AN

* Fgpal ol : A3 A 2 Al

A2



