SU

m

ELECTRONIC MEASUREMENT TECHNOLOGY

b VAN F45 B 16

20224 8 A

DOI.: 10. 19651/j. enki. emt. 2208905

EF CNN A &t R IR 51 5 R 3 58

Lot @ ok F R FaL
(LAHEFLLRFEAIEFR FoEH 010050; 2. AR EABRRLAIBEAE A FEERE R4 010050)

HOE . O T YOE B B T R LA X U N A A SR BT AR ST R TR S B 2 R 4% (CNND
PO IRy 5 W B A2 W 7 vk . SR SRV E R T & RS T IER IR R R =R TA0 R I ) #OE A
hy A R 22 P 2% B U R B RN AR o ok DB B R A /1 D I R Ak L 7 PR B L B A By R R B BR T R R AR 5 1)
TR IR IR T 00 L T SR AL AL, 58 T AR 2 P B 2 2R RE T . B 3 — E BRI R A B0 89 AlexNet 55 UM
ZR SR SR SR N B R A7 2 ST BRI . 2 R R B A S 6 ORI 1 vh  CNIN B8 10 57 24995000 I 8 3K 98. 394,
A X 2 B D) 19 e E FF . = 0l 0 T U R 2 AE R AR, AR B CNIN R AR 48 LI X 55 R I

K@ - MR /L B AR R4 TR I

HESES: TU9S  XEFRIRE: A ERFEFZRSERT: 5605540

Research on leakage identification method of heating pipeline
based on CNN

Qu Bo' Chang Chen' Bian Haoran'

(1. School of Civil Engineering, Inner Mongolia University of Technology, Hohhot 010050, China;

Ma Guangxing'?
2. Key Laboratory of Civil Engineering Structure and Mechanics of Inner Mongolia Autonomous, Hohhot 010050, China)

Abstract; In order to quickly identily the leakage [ault of heating pipeline, a method ol pipeline leakage diagnosis using
convolutional neural network (CNN) to identily the pressure data was proposed [or the negative pressure wave
characteristics ol pipeline leakage. By setting up the experimental platform of heating pipeline, the pressure data under
normal, leakage and regulating valve conditions are collected as the training set and test set ol convolutional neural
network. The original data are denoised by wavelet, and the hard threshold processing method is used to ellectively
eliminate the noise signal. Meanwhile, the enhancement [eature appears in the valve condition, which is helplul to
enhance the classilication ability of the convolutional neural network. The improved AlexNet convolution network model
is used to learn and identily the collected data. The results show that the average recognition accuracy of CNN model is

98.3% in laboratory data testing. In the verilication of the actual pipe network, the leakage data ol the three thermal

stations were correctly identilied, indicating that the CNN model has good [ault diagnosis ability.

Keywords: leak detection;wavelet denoising; CNN;negative pressure wave
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