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Ultrasonic in-line inspection of pipeline corrosion

based on support vector machine
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Abstract: Ultrasonic detection is one of the important ways to inspect the wall-loss defects and cracks in-

line for oil pipeline. Because of the complicated condition in pipeline the recognition of ultrasonic detection

echoes is difficult. This is a high-dimensional classification problem. An effective method based on support

vector machine (SVM), which is suitable for small-sample, non-linear and high-dimensional recognition

for classification and recognition of pipeline corrosion defects was presented. The ultrasonic A-scan time-

series were considered characteristic vectors. By unifying the characteristics extraction and pattern

recognition of pipeline corrosion defects the classified decision function of ultrasonic detection echo signals

was established. Experiments showed that the classified recognition of break interfaces of pipelines was

accurate and clear and the method was suitable for in-line detection of pipeline corrosion defects.
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Fig. 1 Principle of ultrasonic inspection of pipeline
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Fig. 2 Inspection echoes of inner corrosion in pipeline
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Fig. 3 Experiment of inspection of corrosive pipeline
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Fig. 4 Ultrasonic detection echo on plane
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Table 1 Results of classified experiment of corrosive pipeline inspection
Number Number of Number .
Parameter o Number . . Classified
Kernel Penalty of training Geometry experiment of correct
K . of kernel of support . L correct
function coefficient . sample distance sample classification o
function . . vector . . L . rate/ %
(positive/ negative) (positive/negative) (positive/ negative)
polynomial kernel function 1 — 8(4/4) 4 0.5319x 10" 20(10/10) 18(9/9) 90
1 14C7/7) 4 0. 4304 X 10 20(10/10) 20(10/10) 100
1 — 10(5/5) 3 0.5566>X 10" 20(10/10) 16(8/8) 80
radial basis kernel function 10 100 12(6/6) 12 0. 3275 30(15/15) 25(10/15) 83.3
10 1000 12(6/6) 10 0. 5560 30(15/15) 30(15/15) 100
10 1000 12(6/6) 11 0. 6355 30(15/15) 27(12/15) 90
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Table 2 Classified results of scan experiment

Number of

o Number ~ Number ~ Number .
Parameter training Classified
Penalty of of of
o of kernel  sample . - - correct
coefficient . " experiment classified  classified )
function (positive/ . - rate/ %
. sample  position 3 position 4
negative)

10 1000 12(6/6) 22 7 15 100

10 1000  12(6/6) 19 7 12 100

10 1000  12(6/6) 26 17 9 100
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