e Mk M

Has5k 10 Vol. 45 No. 10
2024 410 A Chinese Journal of Scientific Instrument Oct. 2024

DOLI: 10. 19650/]. enki. cjsi. J2412662

REFIEEETMH TERRNESERERNAIE

ERE A W
(1 ETES TR R A R AL TR AR A dbET 100095; 2. I TARKAH S E 8% I 430205)
& T SRR A R v e 7 AR TR B T R DG AU [, 488 HH — bl — A A I BIK 20 14 P A 5 5 v B R U
B, AR MRA TR R AR I PG P AN 5 A TR, st/ IN R 75 X RS 0 A5 4R BB A 35 M) 5 22 T 7 30 [l gl A Y &8
F AR AR e A e T4 0N TR VR X TR S 5 RS B S B A T HE TR A T 5 AR AR AR S RO E 5 AT E A, SE I 7 A
MES R, [ B2 SRR A SO 2 Al (i AR U 1 L (SNR) IG 22 4. 56 dB (A KI5 5, $2 U 515 e L 34 (B
$2T1 % 28. 71 dB RBCHCR B E T IA F 5k, & AL/ ff (SNR=9. 82 dB) AR /B 40f# (SNR=11.07 dB) , Uit
A1, RS R ST 48 UE A T AR S ik T S R M R AR TR B R PR A IUAE 5 A T A R
KRR BN PR e 5 MR TR AR 5 AR R s BRI B
RES%S. TBS2 THS9 XHEARIRAD: A ERirEZRENRE: 140.2  460.4

High quality extraction method of ultrasonic detection signals
under noise spectrum aliasing interference
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(1. Changcheng Institute of Metrology & Measurement, Aviation Industry Corporation of China, Beijing 100095, China;
2. School of Electrical and Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract:To address the issue of low testing accuracy caused by noise spectrum aliasing in ultrasonic testing, a data-model-driven
method for high-quality extraction of ultrasonic detection signals is proposed. This approach combines empirical mode decomposition
(EMD) with a component clustering index to pre-process the ultrasonic signal, reducing the impact of noise on signal extraction. Using
the Gaussian echo model, time-frequency transformation, spectral Gaussian fitting, and the artificial bee swarm algorithm, the model
parameters of the pre-processed signals are accurately estimated. The Gaussian echo model is then reconstructed to achieve high-quality
signal extraction. Simulation results demonstrate that this method can extract ultrasonic signals with an SNR as low as 4.56 dB,
improving the mean SNR of the extracted signals to 28. 71 dB—significantly outperforming common methods such as EMD ( SNR =
9.82 dB) and variational mode decomposition (SNR=11.07 dB). Furthermore, ultrasonic testing experiments confirm the method’s
ability to extract high-quality signals even under noise spectrum aliasing interference.
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Fig.2 The simulated ultrasonic detection signal
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