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Bispectrum Feature Applied to the Leakage
Detection of Underground Conveying Water Pipelines

YUAN Wengu, CHENG De-u
(The Weak Signal Laboratory of Jilin University, Changchun 130026, Jilin, China )

Abstract: Researching non-Gaussian signal is a new field of signal processing. The authors describe the principle of the
leakage detection of underground conveying watering pipelines , and use Bispectrum Feature Time Delay Estimation to
estimate the position of the goal, and then to locate it in the leakage location of underground conveying water pipelines. The
experimental results indicate that high-order spectrum has great potentialities in the leakage detection of underground
conveying water pipelines.

Key words: time delay estimation; bispectrum feature; high order spectra; leakage detection

2

s Fourier s

C(T, )

! : 2002-10-06
TRXF(1977- ), (k) BN, EHRKF AT EERAMEE LR HF L, LT A HNE FLE,



- 159-

x(t) = s(t) + ni(2)
y(t) = s(t— At) + no(t)
2 ny(t) n(t) —
s At ——

1 2 1
o Z ZCTTZBXP_]((“T] +ng+a&T)[)3] (1)
A/D THENL A
‘ AHB |¢——
—> wma [P mrmms 1"
S(t) ‘
PA * |——|B <
AL LB LB /
< >’< g
< LA
L
1
1 L Lp
L
, AL = L,1 - L;;
L = L4+ LBZ AL + ZLB
Al
At=AL/ ¢
AL = ¢ At
A.B
) Ly= (L - ¢ At/ 2 (2)
(n L ¢
, 200 2 000 Hz 7At,
A B s N
8 A/D 3.2 At
0.039 mV Rxy(T) =
. 10 kHz, Elx(t)y(t+ T] = Rs(T— At) + Rn(TD
0.2 m T= N , R('U
R.(D At
3.1
T,

Rxx (m,n) = E[x(k)x(k+ n) + x(k+ m)]
Rxyx(m,n) = Elx(k)y(k+ nx(k+ m)]

Rxx (m,n) = Rss(m, n)

Rxyx(m,n) = Rss(n—- T,m)
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) a(n)
Bxx (w,wy) = Bss(w, w)
Bxyx (W, w) = Bss( W, W) exp (jwT)
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