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Quatitative evaluation of pipe wall thinnings utilizing the combination of
guided inspections and artificial intelligence

NISHINO, Hideo
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The aim of this study is to add a method that enables the quantification of
wall thinning in the guided wave method, which is an extensive and highly efficient method. The
method used is the supervised multilayer perceptron, which is the most widely used method in
artificial intelligence.

The important original points of the supervised perceptron are (1) the feature given to the input
layer is the multi-frequency guided wave reflectance, and (2) a large number of training data were
constructed using an original mathematical model. When the method using these features was verified
using artificial and actual machine thinning, a correct response rate of about 80% was obtained for
artificial thinning and 100% for actual machine thinning at an estimated service width of + 0.5 mm.
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(d) Max. depth =2.1 mm
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(b) Max. depth =1.5 mm
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(e) Max. depth =2.9 mm
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(c) Max. depth =1.9 mm
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(f) Max. depth =3.8 mm
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NISHINO, “ Depth estimation of pipe wall thinning using multifrequency reflection
coefficients of T(0,1) mode guided waves with supervised multilayer perceptron” , to
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