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Abstract: The natural gas pipeline leakage detection is significant in terms of security, environmental protec-
tion and security of state property. However, the leak detection is difficult, because of the pipeline’s covering
many areas, operating conditions and complicated environment. Quantitative remote sensing of natural gas
leakage and location research, with laser absorption spectroscopy, will be faster, safer, more accurate and in-
telligent. This article focuses on locating algorithm for laser remote sensing of natural gas leakage in the case
of non-cooperative target. Leakage locating, the direction of gas diffusion and total leakage were obtained
through the simulation experiments. Relative error, dropped from 55.89% to 7.41% by a total leakage simula-
tion of trace methane. The results of leak location and gas diffusion direction are consistent with the actual’s
by moving least square method and image segmentation through the dynamic leakage simulations. Locating
algorithm is feasible by analyzing the experimental simulation of the natural gas leakage, and it will become
a new diagnostic method.
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Figure 1. Diagram of moving remote locating
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Figure 2. Airbag combination
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Figure 3. The concentration distribution of four groups
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Figure 4. The results of elimination the singular value

4. THEFIRFHLER

ppm IR LS RE M, 58 4] LA ) 5 7 itk »
H R EIREENE AL, ARG H 0] T 5
T, ARSI AR, XA R AR
T AR, 7 B R A ) I SR BB SR S B
Tl Tk R RE) o
FEMRFE o0 A BT SRHUS SRR RR 77 5,

40 11 PR, SRECEE R I UKL, X Tt
RS PR TR IR AT T 75 B AT 79 S e IR BEE 4
B o

IjC(x,y)dxdy
S

CVzéxV:{ —COJXV (11)

Copyright © 2011 Hanspub

Y= 9=}

Hh, Cp: DEBUNBRAI R SRIREE, Cp TAE R
PRI, — BRI EN 1.7 ppm, Clx, y): Btk
FEptla i, S: WotEi s RamiR, v B
AN 23 [ AR AR

T I 53 B LRI B A SR S A B S AN B B PR A
XPRZE, 7 Fros, EAGREEEMN, SRR
ZEMN 55.89% AR E 7.41%, WIEHARES, &AL R4
P S AE S BRI AR ZE W R FRAS, WA TR A
% B d5e /N — AL HEAT VR B2 37 i THIADL & 1) itk 5 o 55
R R A E ) e

APP



6 AR O IR AR R L SRE I IT S N

5%

500

Figure 5. The spatial distribution of raw-concentration

5. RACIBHREHE WS FHIE

Figure 6. The spatial distribution of filtered-concentration

6. FERACIREYIRE = E ST E

4.3. SCER = MR BT [EF5H)

< —M—- Raw data

™ 60+ n —@ Filtered

.

2 1]

3] |

5ol |

£

e ||

? |

2]

® 20|

1S

)

B

g 04 1?*‘\,:‘7&.

>
T T T T 1
0 1000 2000 3000 4000

X The gas total concentration

Figure 7. The comparison of relative error between
the raw data and filtered

7. HEXRELRER

Copyright © 2011 Hanspub

£ 100 RS R — N KREE, B 4 DS,
HrptN 100%0 Fbeks =, A PO AL BT —
ANRAL, BEHURRAE BN, T iel & xt
RAEIE X ILHEAT 70 2434, 12 54340 100 WK, 3RIGK
SRR 1 FGE IR B — gk TRV R R o R e A
BEAT R, R AE B/ —IRiFEAN G BN AR L 70 A
ARS8 BrIE PR X3k 5 A ik, AT 8Os
TE T IR

SIS TR 7 i T A S AR PR 3 M (X 3k 1)

APP



AR O IR AR R L SRE I IT S N 7

No leakage

1200

1000

600

™~
[~
[~
™~
™~

—
——
——

il

|
!If":‘

Concentration

1400

—
————
—

\
0

&m
‘\\ \\\'
Ik

1200

6 10

Vertical Horizontal
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