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A Basic Study on the Improvement of Leakage Error of the Acoustic Intensity
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Acoustic intensity is usually estimated by the cross—spectrum of acoustic pressure at two adjacent microphonses, The
cross—spectrum calculated by digital Fourier transform technique will unavoidably have leakage error since the period
of signal will not be usually coincident with record length, Therefore, the acoustic intensity estimated by the
conventionsl FFT analyzer will show distorted value, In this paper, the expression of the Fourier transformed data
of a harmonic signal with & single frequency is formulated when there is leakage error, The method to eliminate
the effect of leakage error from the contaminated data is also proposed, Some numerical examples show the validation
of the proposed method,

Keywords. Sound intensity, Digital fourier transform, Leakage error, Record length, Cross spectrum
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£ 1, FE2X7L B HOEZRE S B (47 =2 Hz, 4» =0.05 m, H&JH)
Table 1. Pressure estimated from the data with leakage error { 45 =2 Hz, 4+ =0.05 m, simple source}.

Microphone 1
exact value conventional method proposed method
f(Hz} P( %x10"%Pg ) f(Hz) Pl x107%Pz ) f(Hz} P( 10" %Pa )
250,00 3.184 250.00 3.184 250.00 3.184
250.50 3191 250.00 2875 250.50 319
251.00 3197 252.00 2038 251.00 3197
251,50 3.203 252.00 2886 251.50 3.203
252.00 3210 25200 3.210 252.00 3210
_ Microphone 2
sxact value conventional method proposed method
2 - P{x107%Pz ) H2) P{ %10 %Pg ) f(Hz} P <10 *Pe )
250.00 2.881 250.00 2881 250.00 2.881
250.50 2887 250.00 2601 250.50 2.887
251.00 2892 25200 1.884 251.00 2.892
251.50 2898 252.00 2661 251.50 2.898
25200 2.904 252.00 2904 262.00 2.904

H 2, SEQX7 2W4E dlo[EH2EE UUAIE) ZIt( 4722 Hz, 4~ =0.05 m, HSH )
Table 2. Intensity estimated from the data with leakage error { 47 =2 Hz, 4 =0.05 m, simple source).

" exact valus conventional method propased method
fHz) I %10 Wim?) itH2) I % 108 W) f{Hz) K %10 W)
25000 1.102 250.00 1.096 250.00 1.097
250.50 1.107 250.00 0.894 25050 1.100
251.00 1111 252.00 0.446 261.00 1.104
251.50 1.116 25200 0.897 251.25 1.109
252.00 1.120 252.00 1113 252.00 1.114

3. FEHAZE WY HIO[E2RE QUBIAE] BTt ( 4f =2 Hz, 4~ =005 m, WE3k= )
Table 3. Intensity estimated from the data with leakage error ( 24 =2 Hz, 4 =0.05 m, pulsating sphere).

exat value conventional method proposed method
tHz} I > 10~ A7) f(H2) I{ <10~ * W m?) f{Hz) 10 210 ~*Wm?)
300.00 150.735 300.00 120.921 300.50 148,931
300.50 150.735 300.00 120.921 300.50 148.931
301.00 150.566 302.00 60.089 301.00 148,759
301.50 150.396 302.00 120.249 301.25 148.585
301,50 150.396 302.00 120.249 301.50 148585
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