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Weak signal enhancement based on self-optimizing VMD-SVD

for leak location in water-supply pipeline
Li Shuaiyong Han Mingxiu Wen Jinghui

(Key Laboratory of Industrial Internet of Things & Networked Control, Ministry of Education,Chongging
University of Posts and Telecommunications, Chongging 400065, China)

Abstract: Aiming at the problem that it is difficult to extract the early characteristics of pipeline micro-leakage under complex
environmental noise, this paper proposed a method based on variational mode decomposition-singular value decomposition( VMD-SVD)
self-optimizing pipeline microleakage signal enhancement method. Firstly, the genetic iterative algorithm was used to optimize the VMD
parameters [ «,k] , and the singular value kurtosis difference spectrum was used to optimize the reconstruction order of SVD. Then, the
leakage signals were decomposed by VMD with optimized parameters, and the decomposed modal components were screened and
reconstructed by kurtosis analysis. Finally, order optimized SVD is used to nonlinear filter the reconstructed signals, so as to improve the
signal-to-noise ratio (SNR) of micro-leakage signals. Simulation and experimental results show that: the signal enhancement method
proposed in this paper improves the signal-to-noise ratio of simulation signals by 9.32 dB, the correlation of pipeline micro-leakage
signals has been increased by 5. 92 times, and the relative positioning error of cross-correlation leakage is reduced by 14.34%.
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Table 4 The leak location results of different methods
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3 16 21 20.93 19. 02 16. 88 30. 81 18. 87 5.50
4 16 21 20. 54 19. 50 17. 69 28.73 21.8 10. 56
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