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Original Research Paper One of the major issues in the industry is inhomogeneity depth profiling in the metallic structures
Receivedl9 April 2017 they reach the border of demolition. Fuzzy logic based methodologies, due to their ability to d
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the complex issues with empirical nature sasmordestructive testing, are used for this purpose
usually provide acceptable results. But empirical rules and also extracted data frafestrantive
testing methods mainly have high degree of uncertainty and therefore Classical fuzzy methaus
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Non-destructive testing are based on exact membership grades and-Mymenbership functions, are incapable of dealing w
alternating current field measurement them. Therefore, they cannot deal with noisy environments and also do not represent
inverse problem performance for accurate depth estimation of unknown crackbid paper, to allocate uncertainty

type 2 fuzzy logic system rules and membership functions, the tfpizzy logic system is used to solve the inverse problen

crack profile depth estimation. Also, Alternating Current Field Measurement (ACFM) signals ar¢
for sizing he depth of crack profile. Then, experimental results of the proposed method are comg
the other state of the art methods in the presence of different level of noise and different types o
The results show the superiority of the proposed atkth the other methods.
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39.45 13.86 13.67 31.02 8.55 10.01 MLP
17.53 14.39 13.49 23.18 9.75 10.98 RBF
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Fig. 12 Depth estimated by different methods for an asymmetr
doublehump crackwith the length of 45 mm
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Fig.14 Depth estimated by different methods for an asymmetr
doublehump crackwith the length of 45 mm
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Table 5 %RMSDValues in the estimation of the anomaly triplemp

crack depth SNR(dB)
%RMSD Cy ¥ 7.2 13.1 19 ) Cy "%
10.85 IT2FLS 6.88 4.78 3.82 3.6 IT2FLS
47.89 GFAA 19.53 17.66 15.51 14.96 GFAA
48.09 EFAA 17.13 14.33 13.41 12.36 EFAA
51.42 MLP 28.51 24.51 22.66 20.24 MLP
52.94 RBF 26.81 26 24.56 24.39 RBF
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