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Leakage location of buried pipeline based on laser scanning
reference correction

LI Rong-guang' ,SUN Ling', YU Li-cheng’ ,JIANG Liu-sheng’
(1. Pipe China North Pipeline Company , Langfang 065000, China;
2. Hilong Group( Shanghai) Information Technology Limited Company ,Shanghai 201900, China)

Abstract : Traditional pipeline leakage detection methods relying solely on pressure sensors often suffer from inaccuracies
due to various factors,including environmental noise,soil conditions,and pipeline materials around the pipeline, causing
inaccurate positioning results. To overcome these challenges,a multi-point leakage localization method for buried pipe-
lines based on laser scanning benchmark correction is studied. Firstly,laser scanning technology is used to collect images
of buried pipelines and implementing benchmark correction processing. Subsequently,the Canny algorithm is adopted to
detect image edges and extract geometric features and the random forest algorithm is trained with the geometric features
as input. The leakage points of buried pipelines are recognized by the random forest algorithm and multi-point leakage
localization is achieved through coordinate transformation. The results indicate that the studied method has the smallest
average error in locating the leakage point,demonstrating high positioning accuracy and stability.
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Fig. 1 Pipeline robot equipped with laser scanning equipment
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Fig. 2 Sample laser scanning image
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Tab. 1 Geometric feature list( part)

FEAG S | K WAL | BREE | HRAGET| SR
1 100.29 | 785.43 | 0.98 0.85 1.62
2 85.36 | 567.28 | 0.89 0.92 1.05
3 120.18 | 1131.08 | 0.95 0.78 1.68
4 92.75 | 665.96 | 0.87 0.82 0.53
5 110.44 | 949.73 | 0.92 0.89 1.74
6 78.53 | 491.08 | 0.85 0.95 1. 64
7 130.06 | 1327.06 | 0.97 0.75 2.02
8 99.86 | 784.20 | 0.90 0. 80 1.54
9 105.69 | 862.42 | 0.93 0.87 0.84
10 112.52 | 654.84 | 0.91 0.74 0.79
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Fig. 3 Results of identification and location of leakage points
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