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Abstract

In this paper, sequential probability ratio test is applied to acoustic pipeline leakage monitoring
system. According to the characteristics of the small leakage, firstly, Kalman filter is used to prepro-
cess the deformation monitoring data; secondly, sequential probability ratio test method is used on
the basis of acoustic positioning method to improve the accuracy of leakage judgment through judg-
ing boundaries. The experimental results show the validity and applicability of this method.
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Figure 1. Station yard system construction drawing
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Figure 2. Upstream sound wave
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Figure 3. Downstream sound wave
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Figure 4. Kalman filtering of upstream data

B 4. EH5%HE Kalman g8

DOI: 10.12677/jsta.2020.83012 111 FRIEB AR 5 N H


https://doi.org/10.12677/jsta.2020.83012

Wi 2

-0.014 T T T T T T T T T

-0.015

-0.016

-0.017

-0.018

-0.019

-0.021

-0.022

-0.02

20.023 . L . \ . . . . .
0

Figure 5. Kalman filtering of downstream data
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Figure 6. Residual sequence of upstream data (asymptotic Gaussian distribution)
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Figure 7. Residual sequence of downstream data (asymptotic Gaussian distribution)
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Figure 8. Sequential probability ratio test parameters of upstream acoustic wave data
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Figure 9. Sequential probability ratio test parameters of downstream acoustic wave data
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