322 T 22 3 T. K22 4R Journal of Xi’an University of Technology(2015) Vol. 31 No. 3

NXEHS: 1006-4710(2015)03-0322-06
— FoBT O P AR T N B 25 R O ik

K&, BB, EXF, 5 F
(P T R¥% Bk 58 TR¥R, B i 710048)

HE: AWM T A THRRALNRE FREST . AR FE FRBTME 2RI, mx
AR FRAEY AR MNELEREERTER, ATH - FTRIZIERAR. A4 500
BB HE R HATIE BB PR B — e NN B R RS ERAR, XPRETZ
FN AR REEME FRITTRLAGG Btz r e X RAREH K003,
BB EERB R, ERAVN . ASRBEAIE.FHRAEAIR T EERBEETER
VeIt 3 620 ~15% .3 7 iR Z AR 1400 £ A s AR AT AR B AR & 2ok, 37 UL & 307 sk KR B 15 T 15 R
IR E 8% ~25% ¥ ik E AR 2090 A 4, F B B S 3 sk ErR G5 S e A3k L R4 13
FRRAE, IR AP AR E TR DR B RS T LR ARMA I EERAREARABREA,

KEER: DR TR RMABHERHFRERE TR

FESES: TNIIL 72 XHEARER: A

A novel ultrasonic guided wave signal wavelet threshold denoising method
ZHANG Lei, YANG Yuan, LI Wentao, GAO Yong
(Faculty of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: In order to get an effective ultrasonic guided wave signal, the denoising measure of ul-
trasonic guided wave in the broken rail detection is an essential part, and the efficiency of the de-
noising directly affects the precision and reliability of the test results. These traditional threshold
function methods have some shortcomings in signal denoising, so that a new novel threshold
function is proposed in this paper to further improve denoising effect. This paper briefly describes
the principle of this kind of new wavelet threshold function, and completes the related simulation
and analysis, of which a comparison is made of the denoising effects by this method with those by
the traditional soft and hard threshold function method. The ultrasonic guided wave signal is de-
noised with these three methods respectively. The simulation results show that, compared with
the soft threshold function method, the SNR of the signal dealt with novel threshold function
method is improved by 6% ~15% , the mean square error is reduced by 14% or so, and compared
with the hard threshold function method, the signal SNR is improved by 8% ~25%, the mean
square error is reduced by 20% or so, and the amplitude of the denoising signal dealt with the no-
vel method is very close to that of the original signal. In a word, this new ultrasonic guided wave
wavelet threshold method has an obvious improvement of the denoising effect compared with
those traditional threshold function methods.
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Fig.1 The schematic diagram of the new threshold

function(take different m,n)
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Fig. 2 The waveform after denoising with different
threshold function
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