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Eddy Current Signal De-Noising Algorithm of Double-Layer
Pipe Based on Mixed Noise Model *
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Abstract ; Aiming at the difficulty of removing noise from eddy current signals of double-layer pipe detecting in gas
field wells under complex environment, an eddy current signal de-noising algorithm of double-layer pipe based on
mixed noise model (ECSD)is proposed. Firstly,the eddy current signal is pretreated to remove the gain in the signal.
The eddy current signal which includes eccentric noise ,temperature noise , electromagnetic noise and lift-off noise and
their respective noise sources are analyzed. Then a denoising model is established according to the characteristics of
mixed noise. An improved Marine predator algorithm is proposed to determine the parameters of the denoising model.
Finally ,the denoising model which fits the mixed noise well is obtained ,and the noise of eddy current signal at differ-
ent depth and temperature is removed. The experimental results show that the ECSD algorithm can fit the mixed noise
in eddy current signal. It can also improve the signal-to-noise ratio,and reduce the root mean square error between the
denoising signal and the pure signal. It is better than WD ,EMD ,MF and WF denoising algorithms.
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