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Feature Extraction of Acoustic Signal of Target
Based on Multifractal and Wavelet Theories
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Abstract The computational method of multifractal dimensions based on related inte-
gral is studied. Multitractal dimensions are proposed to extract features of acoustic sig-
nal and they are proved to be effective., As the characteristics in the subspaces can be
revealed and the information in the time domain can be kept by the wavelet, power dis-
tribution of subspaces and time domain characteristics in the power dominating subspace
are proposed to extract other features of the acoustic signal. These features are proved

to be efiective by identification experiment based on fuzzy neural network.
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Table 1 The multifractal dimensions of tank and helicopter noise in different velocity
IS HY o B D, D, D, Ds Dy D, Dy Dq
200km/h 0, 8562 0, 7945 0, 7602 0. 7383 0.7230 0.7115 0, 7023 0. 6847
HHHl 180km/h 0, 7865 0. 7359 0.707] 0, 6887 0. 6759 0. 6663 0. 6587 0. 6525
60km/h 0. 7335 0. 6896 0. 6650 0, 6491 0.6376 0. 6287 0.6215 (0, 6150
40km/h 0, 6290 0. 5980 0.5775 0. 5628 0. 5517 0. 5429 0. 5355 0.5292
1H 5 25km/h 0, 5861 0. 5652 0. 5506 0. 5396 0.5310 0, 5240 0. 5181 0.5132
15km/h 0. 5384 0. 5051 0. 4854 0,4726 0. 4635 0. 4065 0,4510 0. 4464
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Table 2 The mean of tank and hﬁ,h(,opter noise features 1in transform and time field
#A‘i_f: ﬁE Er] Erf };rH E:rfi Erﬁ Erﬁ E:rT Erﬁ ‘/rl V 2 VFS

HAFL 0.1321 00,3437 1.0000 0.5487 0.4523 0.5326 0. 056 0.0182 0.0000 0.0002 0.0005
H 0.0049 0.0270 0.2284 1.0000 0.4%29 0.1001 00,0110 0,0053 0.0007 0,1526 0.001]

FRAE V4 V5 V6 V7 V8 % V10 Vil V12 Pl P2
EFHL 0.2787  0.3936 0.2592 0.0004 0.0005 0.0008 0.2060 0.1404 0.2290 3028 2922
HE 0.2109 0.1769  0.0023 0.0008 0.1794 0,0879 0.0010 0.0012 0.1408 3044 1136
A 4iF P3 P4 P5 P6 P7 P8 P9 P10 P11 P12
BAH 2619 784 0 3498 2280 2054 1335 64 16 0
H v 627 0 3934 3898 56 0 3970 3785 3684 3218
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Table 3 The identified result of tank and helicopter by fuzzy neural network classifier
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