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Abstract: With the development of undersea oil and gas resources, more and more subsea pipelines have been laid
on the seabed. There are also a large number of offshore pipelines will be constructed in the future. However, the risk
of subsea pipeline leakage is increasing, and meanwhile, the efficient and real-time detection methods are urgently
needed. In this paper, a set of underwater automatic gas leakage detection system is developed by using the
Autonomous Underwater Vehicle (AUV) platform carrying the multi-beam bathymetric sonar and embedded
processing unit with VxWorks. In this system, the water column image data collected by the multi-beam bathymetric
sonar transmit to the embedded processing unit firstly, and then the template matching method is used to process the
image data and complete the real-time detection of subsea pipeline. The efficiency and advance of the system have
been verified by lake and sea trials.

Key words: subsea gas leaks; real-time image processing; multi-beam bathymetric sonar; autonomous underwater
vehicle (AUV)
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Fig.1 Composition of gas leakage detection system for subma-
rine pipeline
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Fig.2 The structure diagram of multi-beam bathymetric sonar
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Table 2 Main function and technical parameters of multi-
beam bathymetric sonar

EiEL ZH
TAESZ /kHz 300
7 i o 1/ 160
[EPERAEA 400
HiE/kg 40
W 1ox1°
YIRS S A ME Th g A%
TR B S A M Th g A%
AR RS T RE A%

B, AR N AR A FE R T FH SCM9022 AL 5 (1)
PC104 F=HRAENEM-F &, AE65 3 HE VxWorks #:4F
RYUACATIEEAE R S), BAEE R e
A EEME DL R IS AT R, M MR AR
AL ERER AT R U . RGN IR 17K T
MR SRR ThRE S, RS seHl.

KR S R A I R R 4 E AL = AN
gy BERENGER 2y, B AR B R A S 4 AR I 45
FAERER sy o HEBEWIThAE N B W% g ey
i, RN OS2 RME SN TIEE, Sk
AR KR AR HOE B 5 ) 3 Tl R AT IR AR
DU TR b PR DL KT 22 9 AR 7K P A B 34 T A7 i
AR, MRS RE FEAE B a0 B 3 T o

_____________

HaEs ) peE s

g | | [ e
R RS
o 35 L |
B EE | g |

____________

URIIEEE S
3 IR AR HE 4L

Fig.3 Framework of the leakage detection program
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Fig.9 Normalized sonar image displayed in a rectangular pattern
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