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Abstract: The precision of time delay estimation is an important factor affecting the accuracy of pipeline leakage loca-
tion. To solve the problem of inaccurate pipeline leakage location in noisy environments,a pipeline leakage location
method based on empirical mode decomposition and cross-correlation time delay estimation was presented. Firstly,
empirical mode decomposition was conducted on the noisy signals and a series of eigenmode functions arrayed from
high frequency to low frequency were obtained. Pearson correlation coefficients were used to determine the demarca-
tion between noise components and signal components in the eigenmode functions so as to reconstruct signal compo-
nents and reduce signal noise. Finally, the pipeline leakage was located by using the linear method after the time delay
between the two signals was obtained based on the generalized cross-correlation method for noise reduction. Experi-
ments show that this method can effectively filter out the random nonstationary noise in the monitoring process of
leakage location,obtain higher time delay estimation precision,and improve the accuracy of pipeline leakage location.
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Fig. 1 Schematic diagram of leakage point location algorithm
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Tab.1 Data collected in the experiment
SRR KRS HEo/(mes D)
1 512 172.576 2
2 512 176.582 5
3 1024 169.482 3
4 1024 174.419 7
5 2 048 180. 817 5
6 2 048 174.852 8
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Tab. 2 The Pearson correlation coefficient of IMF components signal with the original signal

A— IMF Oa—1MF.A B— IMF Op—vF,B
IMF1 0.009 0 IMF1 0.002 4
IMF2 0.042 2 IMF2 0.0511
IMF3 0.263 6 IMF3 0.136 5
IMF4 0.324 9 IMF4 0.382 4
IMF5 0.542°5 IMF5 0.780 2
IMF6 0.680 4 IMF6 0.6135
IME7 0.368 6 IMF7 0.405 7
IMF8 0.296 7 IMF8 0.310 7
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Tab. 3 The actual distance and the distance measured by two methods m
SRR 1 2 3 4 5 6
FIbR I 1.500 3.000 6. 000 8.500 10. 000 12. 000
AR DT 1. 660 2. 712 6. 848 9.327 10. 790 13. 068
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Fig. 6 The distance error calculated by three methods
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