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Research on the diagnosis method of weak defects in cables
based on difference enhancement

Ren Xuhu Ge Wenbo Zhao Wenjing
(College of Oceanography and Space Informatics, China University of Petroleum (East China),Qingdao 266580, China)

Sun Shenglan Zhang Yiwei

Abstract: A method for diagnosing weak defects in cables based on the difference enhancement of the reflection
coefficient spectra is proposed because it is difficult to identify weak defects using the current cable inspection
techniques due to the slight difference between their reflection coefficient spectra and intact cables. First, the internal
link between the reflection coefficient spectrum and the defect degree is explained, and the mathematical model of the
cable line's reflection coefficient spectrum is constructed. Second, an analysis is conducted to compare the reflection
coefficient spectrums of the complete cable and the weak defect. A weak defect location function based on differential
spectrum enhancement is devised with the goal of identifying the distinguishable difference between the two, and a
reflection coefficient spectrum recovery approach is suggested. Using the current detection data, this method can
recreate the theoretical reflection coefficient spectrum of the cable in good condition. Defect characteristics are
successfully improved, and the sensitivity and accuracy of defect identification are raised, by processing the difference
between the restored intact reflection coefficient spectrum and the reflection coefficient spectrum that contains defects.
Ultimately, simulation and field tests were used to confirm the method's efficacy. The findings demonstrated that the
technique could precisely detect weak cable flaws and increase diagnostic accuracy, with a localization error of less than
4%.
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Fig. 1 Distributed parameter equivalent model of cable
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Fig. 2 Schematic of signal reflection at point defect
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A comparison of defect detection results between the
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Table 4 Defect detection results for real cable samples

HA  FPRAE/m EMAE/m ENRZE/m

17 100 99. 5 0.500.5%)
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57 380 382 2(0.53%)
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