26 2 Vol.26, No.2
2007 4 Technical Acoustics Apr., 2007

NDE

( , 200433)
NDE
NDE : Wigner-Ville ,
(SNR) (PD) (ED)
Wigner-Ville
NDE
; ; Wigner-Ville : :
. TB559 DA : 1000-3630(2007) -02-0217-06

Performance comparison of several ultrasound
NDE de-noising techniques
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(Department of Electronic Engineering, Fudan University, Shanghai 200433, China)

Abstract: In order to increase accuracy of the ultrasound non-destructive evaluation (NDE), it
is required to reduce structural noise caused by randomly distributed scattering-grains in the
material. Since spectra of the signal and noise overlap, traditional linear filtering methods cannot
produce desirable de-noising results. In this paper, three filtering methods, i.e., Wigner-Ville
distribution,  discrete wavelet transform and non-linear time-delay feed-forward dynamic neural
network are studied. Three parameters, signal-to-noise ratio (SNR), probability of detection (PD)
and estimated depth (ED) are calculated to compare the algorithm performance in the simulation
studies. It is shown that wavelet transform and neural network perform better than Wigner-Ville
distribution. Experiments also show that wavelet transform is an ideal de-noising technique for
ultrasound NDE signals since it does not require a training process as used in neural networks.
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Table 1 The SNRs of simulated signals at depth=10cm
Universal WAVELET A< WAVELET
b(xe") ORIGINAL WVD TDNN
HARD SOFT HARD SOFT
0.9 10.074 0 11.9230 12.0308 12.0403 12.038 7 12.040 2 11.804 8
1.2 91417 11.654 3 12.004 1 12.0376 12.0194 12.036 4 11.658 9
15 8.3123 11.102 4 11.2412 12.0231 115177 12.018 2 115715
1.8 7.6395 10.224 0 10.365 2 119417 11.4322 11.960 3 11.578 0
21 7.1230 9.041 8 9.669 8 11.726 4 10.281 8 11.8332 11.6140
24 6.739 2 7.869 6 9.343 4 11.377 2 9.3397 11.528 6 11.534 2
2.7 6.459 3 6.820 3 9.098 0 11.008 6 9.0796 11.1837 11.0550
3.0 6.257 6 6.106 9 8.897 5 10.807 0 8.621 6 11.0136 10.205 0
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Figd Experimental signals and filtered signals. The left and right are situations of high SVR and low SNK. The top to bottom of every
column are original signals, Universal soft threshold filtered signals and A" soft threshold filtered signals respectively
2 ED ( )
Table 2 The ED values of experimental signals(including direct estimation and estimation after filtering)
Original SNR Target Depth/cm Direct Estimation/cm Universal SOFT/cm AF SOFT/cm
9.5388 2.06 1.97(4.4%) 1.97(4.4%) 1.97(4.4%)
10.266 6 2.02 2.08(3.0%) 2.02(0.0%) 2.03(0.5%)
8.7554 3.36 3.58(6.5%) 3.36(0.0%) 3.36(0.0%)
9.5858 341 3.35(1.8%) 3.46(1.5%) 3.46(1.5%)
9.4380 0.40 0.40(0.0%) 0.40(0.0%) 0.41(2.5%)
42851 3.37 3.65(8.3%) 3.36(0.3%) 3.36(0.3%)
5.3878 3.61 3.42(5.3%) 3.62(0.3%) 3.62(0.3%)
5.1375 3.73 3.44(7.8%) 3.62(2.9%) 3.62(2.9%)
42917 5.15 2.86(44%) 5.21(1.2%) 5.21(1.2%)
4.858 2 5.24 3.62(31%) 5.18(1.1%) 5.26(0.4%)
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