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Application of V-system in acoustic logging while drilling data denoising
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Abstract; For acoustic signal distortion problems caused by a variety of noises in acoustic logging while drilling (LWD), a
denoising method by using a linear V-system was proposed. First, acoustic logging signals are transformed to frequency do-
main by V-system, and its high-frequency components are removed, then the signals after noise reduction are reconstructed
by the inverse V-system transform. V-system is a class of complete orthogonal function system on L,[0, 1], and it is multi-
resolution. So the linear discrete V-system transform ( DVT) is better than traditional wavelet transform. The test results
show that relatively good denoising signals can be obtained by linear DVT.
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Table 1 Peak signal-to-noise ratio results by V-system and wavelet( db3} denoising method

e db3 /N VE4% Fe db3 /B VR4 Fe db3 /N VE%
1 31.5268 32.5456 11 29.7664 30.7546 21 29.3906 30. 2325
2 29. 8149 30.5068 12 28.9911 30.2495 2 28.8022 26.7740
3 31.3894 32.2022 13 30.5287 31.4336 23 32.4649 33.6229
4 30.0559 30.9506 14 29.9639 30.9630 A4 34.4943 34.3065
5 29.4892 30. 1399 15 29.3668 29.5709 25 36.6274 37,1181
6 31. 1478 32.3435 16 29.3807 30.3801 26 33.9875 35.3663
7 31.0558 31.9119 17 29. 8125 30. 2564 27 " 35.5246 37.1007
8 29. 4035 30,1622 18 28.2731 28.4824 28 35.8617 37.2674
9 30. 8845 30.4469 19 29.1910 30.3549 29 32.2528 33,6741
10 30. 8598 31.6983 20 29.7065 30. 2680 30 32.7970 34.1298
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