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Bispectrum Application in the Leakage Detection of Urban Underground Gas Pipeline

Zhang Bin

Wang Jianming

(Tianjin Polytechnic University, Tianjin 300160)

[ Abstract ] Due to low pressure, complex circumstance noise and weak leakage signal of the urban underground gas pipelinre, it is

difficult to detect the signal by general signal processing method which is based on the second-order cumulants. According to

higher-order cumulants and bispectrum theory, bispectrum is applied to non-Gaussian signal detection in Gaussian noise, the frequency

resolution is improved in bispectrum through the direct method of bispectrum estimate and the use of two-dimensional window, setting

up the corresponding hypothesis testing model in actual situation. Experimental results show that the method can be validated to detect

leakage signal of low-pressure gas network, the detection distance is not less than 20m.
[ Keywords ] bispectrum; urban underground gas pipeline network; low-pressure gas pipeline network; leak detection; acoustic

emission



SO ZE 30T M AR AR U o PRV [HRRSE ...

(=" kM, VESIN, Zhang Bin, Wang Jianming
= DA KT R A5 B 5 TR, R, 300160
e P 5 o

BE T4 COMPUTER & TELECOMMUNICATION

i, H0) 2009, "7 (4)

51 S 0K

1.Miller RK.Pollock AA The development of acoustic emission for leak detection and location in

liquid-filled buried pipelines 2001 (02)

2. SRR (A . S 2 T U R O I Tk 75 R R ST HORBETE DT S0 DUk DR 2431 2004 (10)

3.Amanda M C.Lance E R Experimental Studies on the role of backfill and pipeline characteristics in

the application of acoustic leak location to underground pipelines 1997

4.MELVIN J Hinich Detecting a transient signals by bispectral analysis 1990(07)

5.Erdem A T.Tekalp A M Linear Bispectrum of Signals and Identification of Nonminimum Phase FIR

Systems Driven by Colored Input 1992 (06)

6.Hinich M J.Wiilson G R Detection of non—-gaussian signal in non—gaussian noise using the

bispe. ctrum 1990 (07)

7.Erdem A T.Tekalp A M Linear Bispectrum of Signals and l-dentification of Nonminimum Phase FIR

Systems Driven by Colored Input 1992 (06)

FHADLSCHR (525)

1. BT e, 56, #HARIE. 728, Gao Hua. Wang Baoguang. Du Zhenhui. Qiao Xiaowei XUEEM FH T35 i b

R RS R AT AR 412008, 29 (11)

SR TR I th T G 71, S0 i 2, st T F S Ko . S0 SRR e %, S eh T — i 2 S PR 0 T3 TR R
TR R ST, AR OO R T . e B b BRI 5 T PR | T BRSO TR . IR, SR S R T XU G
, SEHLT E0. 005~0. 10 MPafE 955 A S A P B AR A, AR LTI S0 AT AL (9 -, B04TE T SRR B U TV £ 9 e
A7 TR EEME P A R £ 5 O R

2. BITIE S Frmeiat. ik, 546, QIAO Xiaowei. GAO Hua. WANG Baoguang 37450 i T SR At VLR A6 0 =

NHFFE =B A T.2,2008, 77 (11)
FE T BT M HR 0 0 P DB, PR B30 7 0 2, UL 255 B, (05 355 o LR 6 T — W BB B £ 5 A BT B . S SRR L i
1, TP O 2 7 4 0 ) 2 BT AT S R 7, 4632 PR T PR AR R TR T, 37 7 Kol 28 G L P LBV (0 S X 4
marwumw.mz&m%m, IR ARSI T — B0 AT AT R R . T IR BB T, 1207 V7RI PR AR A 25
TER R,

3.WTE S EAE. EEOG. AR, X4 kb, GAO Hua. WANG Bao—guang. DU Zhen-hui. LIU hui-pu 37 RS M

M E AT A~ AR 4. 2008, 21 (12)

TSR 8 B IR R A P, T AT R0 i T B R S8R T B 0 R 5 52 . ARAR EL XU 384, KRt 4
o R B PR K o, 08 00 0 T LN 4 RO 008, B 560 A RO RO AR, 9 T 4B E R SUARML, (A HHARRLIE AT T 5%, 751
B SRR SR, R e FLOU AT 8 045 SR RT3 22 19 SR A R, IR KRR i O35 AR T V0 A A, 9
FE, TR TR AR B D R 0, 7E AR B30 miOfOL T, SRR RN T2 .

4. BTG e, E 6. FIRKE. 7. GAO Hua. WANG Bao—guang. DU Zhen—hui. QTAO Xiao—wei XL 7E 4518 M s

LR E AR P B R -GBS 8 25 T RE2009, 7 (5)

TET SCR R YT RIS R 15 5 A BB AR 45 & (0 250 b, CEAR WML 15 5 0T H S BRI e 75 5 05 5 Gt O (K B R, J2HH T — RS G i
I MRS 5 7 125, T VAR I L R S A DR AR SRR A A I TR S AR 2R, 42 B S A% 5 O R, S T A R Gt 1 1 R
ﬂﬁﬂ L 1 AR AL, 15 b MR FE R £ 9 2 L2 B R, HE5 T P TS A5 A O 38 2 20, ZEXUEAS T, SR B4 RiHan-ning-Poissonl

AR T I B R, (E SRR IR [, B0 T %A NI WM R AZ T AR TR R ATAT R S2e g AR T 0 TR S R N, 1
0.01~0.09 MPaJk JJ3 A, F TR 228, 6 mAgfifin T, & f Xt % /N F1.5 m.

5. 2AAAR ST TR B TR VR IR A I AR gt XL AT 5L 2008
fEa—Fitsids, I AREAE, AU B REI R B P BRI S R TR, e et bR . A
AL F AR VR MR ST, A2 EE Bk, I e A 5307 Do WO R TR B0 R, ok AR By



http://d.g.wanfangdata.com.cn/Periodical_gddnydx200904025.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bd%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e5%89%91%e9%b8%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Bin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Jianming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%a4%a9%e6%b4%a5%e5%b7%a5%e4%b8%9a%e5%a4%a7%e5%ad%a6%e4%bf%a1%e6%81%af%e4%b8%8e%e9%80%9a%e8%ae%af%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e5%a4%a9%e6%b4%a5%2c300160%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gddnydx.aspx
http://c.g.wanfangdata.com.cn/periodical-gddnydx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Miller+RK%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pollock+AA%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%84%a6%e6%95%ac%e5%93%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e5%ad%98%e5%af%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%8a%e6%96%8c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jxgcxb200410016.aspx
http://c.g.wanfangdata.com.cn/periodical-jxgcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Amanda+M+C%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lance+E+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MELVIN+J+Hinich%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Erdem+A+T%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tekalp+A+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e5.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hinich+M+J%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wiilson+G+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Erdem+A+T%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tekalp+A+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e7.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gddnydx200904025%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%9d%e5%85%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e6%8c%af%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%94%e6%99%93%e5%b4%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gao+Hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Baoguang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Du+Zhenhui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qiao+Xiaowei%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_yqyb200811028.aspx
http://d.g.wanfangdata.com.cn/Periodical_yqyb200811028.aspx
http://c.g.wanfangdata.com.cn/periodical-yqyb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%94%e6%99%93%e5%b4%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%9d%e5%85%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIAO+Xiaowei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Baoguang%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xjsxgy200811014.aspx
http://d.g.wanfangdata.com.cn/Periodical_xjsxgy200811014.aspx
http://c.g.wanfangdata.com.cn/periodical-xjsxgy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%9d%e5%85%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e6%8c%af%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bc%9a%e6%9c%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Bao-guang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DU+Zhen-hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+hui-pu%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_cgjsxb200812026.aspx
http://d.g.wanfangdata.com.cn/Periodical_cgjsxb200812026.aspx
http://c.g.wanfangdata.com.cn/periodical-cgjsxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%9d%e5%85%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e6%8c%af%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%94%e6%99%93%e5%b4%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Bao-guang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DU+Zhen-hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIAO+Xiao-wei%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nmjsyjmgc200905013.aspx
http://d.g.wanfangdata.com.cn/Periodical_nmjsyjmgc200905013.aspx
http://c.g.wanfangdata.com.cn/periodical-nmjsyjmgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%94%e6%99%93%e5%b4%b4%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1530813.aspx

DANSE G T BEAFE BT

AT 1 MRV B HERAIN F Be LU B R, (E RIS S I o MR U (R I B 4 DD AR AR AT B AR SO IR SO TR U R BEAR e, £EREIR
BTN, ST BRI EEE ST G, IR AR b, R ARG AN RGeS ORI T R A A E )
ke W LENAEWT

LI SbRAE, BB T — 2 36m NI A, Hrh BAFZE30m, 12 Sk iem, BUNSChRA U

2. W AU AR IR A i, S5 TS SEIOE SHOR. DB, IR FILabV IEWREIU ZSHEAR SR RN 5 402 5

3. PPN TR 5 JEAT 08 P AR s AR dbA /N 7 BT S B A e 7 T B, 450 At S R P Kok B B AT BB ot PR D5
EN(BE N

4 A E Ge i (R R RO R A (S S AT SR T, SE R T MRRAI ST, Rl KR ISR B T %07 EALE T R A FR
AR, RN 29T %6 LA L

5. R SCHARSQESCHU MRS S IE R 0T, SRIRAE SRR, FEAIEE B 930m, JE J32R0. 05~0. 25MPaff i ) SE M ZX] 122/ T Imo

A http://d. g. wanfangdata. com. cn/Periodical gddnydx200904025. aspx

Tk 20104E6 H22H


http://d.g.wanfangdata.com.cn/Periodical_gddnydx200904025.aspx

