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Pipeline leak location based on particle filter and compressed sensing

He Ning, Chen Yixin, He Lile, Jiang Yichun

(School of Mechanical and Electrical Engineering, Xi'an University of Architecture and Technology, Xi'an 710043, China)

Abstract: A leak localization method is proposed based on particle filter and compressed sensing for the unexpected leakage in pipeline.
Firstly, based on the method of characteristic, the state space equation of the pipeline is formulated. The improved particle filter
algorithm is used to estimate the state of the transient process of the leaked pipeline. Mean square error of the estimated and observed
values is utilized to locate the leakage point by solving an optimization problem. Then, the leakage rate and leakage coefficient are
estimated. To enhance the estimation accuracy caused by collecting, storing and transmitting measurements, compressed sensing is used
to preprocess the test data. Experimental results show that the proposed method can locate the leak effectively when the reconstructed
signal with a compression rate of 65% -75% 1is used as the input of particle filter. The relative positioning error is about 1%.
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Table 3 Six kinds of reconstruction parameters
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Table 4 The leak flow rates at different leakage locations
(%)
SR Lr, Lry Lr,
1 5.4 4.1 3.6
2 3.93 9.398.97
3 4.29 4.62 5.5
4 4.36 4.462.29
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Table 5 Experimental results of six different reconstruction

control variables

SRAH O MEMMELL RN PRI %

1 1.6 >50
2 2.6 >20
3 3 1.2

1
4 6.8 0.95
5 8.4 0.95
6 32 0.95
1 1.8 >50
2 2.6 >20
3 2.9 0.95

2
4 6.4 0.95
5 8.2 0.95
6 31.8 0.95
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3
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5 9 0.95
6 33 0.95

F B 2 (V7 R TS A, 2 S Bt U s W o7
FHscHt 8 LR ZE fR 0N 25 S Bt e 5L T B
P s R TB] A, 2 o7 R 22 e K, BIVRE (o7 8% 22 B 10 0~
Ax/2 RSO, 73BT 5 S PRSI Brt  (07 EAH 25 24
6~9 m, i LUREF IR/ MEXTE LR ZEL A 0. 95% o

He 4 4125000 6 F A B0 B9 TH I IR L 2
FARSTRZE LS - B R DUE T 22 [ EDWR R, P 4
HER AT AR O 1A XR 22 . 6 Fh A L AE 52
{37 - R AR AT S AN TE 8 P

ATHRBE A A A
100 B K %_,A A---A

100
2 80 v
5 Kd
& =
% &
B 60 50 F

A
sunll
40 F ’ ] .

0 34 5 67
O T A B

P8 6 ey s il e 19 - 2 o v R RN
Fig.8 Average location accuracy and total calculation time

of six kinds of reconfiguration control variables
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