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Research on feature extraction method for curvedness
detection of spanning pipeline
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Abstract: Bend due to spanning seriously threatens the safety of subsea pipelines. Quasi-real-time detection of pipeline spanning can be
achieved by using spherical detectors (SDs) with low blockage risk and convenient launch/retrieve procedures. In this paper, via
rationally arranging the accelerometer and mass distribution, the fixed-axis rotation of the SD is realized, the accurate output model of the
accelerometer is formulated, and the AC component’ s frequency and DC component of the recorded acceleration are accurately extracted
and then used to indicate the downward bend of the spanning pipeline. By extracting the DC component from the acceleration data
through peak detection or continuous wavelet transform, high-sensitivity detection of pipeline bend can be achieved. If the characteristic
peak of the acceleration spectrum is a single peak, the pipeline has no bend; if the characteristic peak has a broadening phenomenon,
the pipeline has bend. For a 12 m pipe, the bend detection resolution can reach 1 cm.
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Fig. 1 Schematic of detection process: (a) SD in a curved
pipe; (b) posture of accelerometer; (c¢) counterweight of
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Fig. 2 Photos and schematic of experiments
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Table 1 Motion stability comparison of SDs with different counterweights (g=9.8 m/s*)
Al TRITFES 1~5 s PHRE 6~ 10 s FH i BE 11~15 s V¥R 16~20 s V¥ B V- Hy i AR AL
1 0.937 8 0.915 3 0.870 4 0.803 1 0.0459
Sk 2 0.951 0 0.985 7 0.735 7 0.903 1 0.104 1
3 0.9327 0.950 0 0.995 9 0.999 0 0.022 4
1 0.789 8 0.736 7 0.4459 0.266 3 0.1939
A BAE 2 0.781 6 0.758 2 0.521 4 0.396 9 0.150 0
3 0.604 1 0.555 1 0.4357 0.288 8 0.109 2
1 1.0133 1.021 4 1.018 4 1.009 2 0.005 1
A 2 1.026 5 1.0327 1.019 4 1.017 3 0.007 1
3 1.016 3 1.023 5 1.017 3 1.021 4 0.002 0
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decomposition and reconstruction
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