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The Fuzzy Wavelet Classifier Machine with Penalizing Hybrid Noises from

Complex Diagnosis System
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Abstract
fault diagnosis system, a segment loss function is designed and wavelet kernel function is constructed on the basis of

Aiming at Gaussian noise, greater breadth noise, and oddity point noise from feature series of the complex
wavelet base function. Then, a fuzzy wavelet v-support vector classifier machine whose outputs are fuzzy numbers
is proposed, named as fuzzy robust wavelet v-support vector classifier machine (FRWv-SVC). FRWv-SVC, which has
stronger robustness and simpler dual optimization problem than standard fuzzy wavelet support vector classifier machine
(FWv-SVC), can inhibit some types of noise and oddity point noise of fault feature series effectively. Finally, FRWv-SVC
is applied to the fault diagnosis of a car assembly line, the results showing the proposed model based on FRWv-SVC is

effective and feasible.
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Table 1 ~ Sample set of fault diagnosis

] A B C D E F G H RIB
1 0.66 0.0154 0.0021 0.29 0.0603 0.12 0.0289 0.0501 0.87 (+)
2 0.98 0.0305 0.0508 0.49 0.0485 0.35 0.0663 0.0311 0.65 (+)
3 0.12 0.0744 0.0159 0.69 0.0618 0.15 0.0939 0.0068 0.74 ()
4 0.49 0.0015 0.0928 0.65 0.0973 0.92 0.0208 0.0086 0.79(—)
5 0.82 0.0008 0.0731 0.98 0.0493 0.25 0.0181 0.0013 0.58 (—)
6 0.65 0.0708 0.0548 0.55 0.0711 0.76 0.0692 0.0621 0.55(—)
7 0.34 0.0901 0.0656 0.44 0.0009 0.66 0.0608 0.0065 0.85(—)
8 0.97 0.0089 0.0324 0.19 0.0623 0.33 0.0453 0.0185 0.65 (+)
9 0.11 0.0387 0.0049 0.63 0.0505 0.38 0.0877 0.0214 0.91(+)
56 0.68 0.0756 0.0074 0.83 0.0614 0.86 0.0171 0.0079 0.71(—)
57 0.94 0.0992 0.0007 0.67 0.0295 0.73 0.0699 0.0084 0.76 (+)
58 0.59 0.0275 0.0022 0.94 0.0561 0.28 0.0751 0.0016 0.52(—)
59 0.29 0.0784 0.0016 0.91 0.0955 0.51 0.0234 0.0537 0.67 (+)
60 0. 53 0.0548 0.0056 0.58 0.0287 0.45 0.0466 0.0936 0.75 (+)
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Table 2  The diagnosis results from the latest ten pattern points
) S SR SpRAE Fr-SVC TR FWv-SVC T FRWv-SVC TR
1 0.51 —1 0.4936 1 0.5075 -1 0.5136 -1
2 0.77 1 0.7832 1 0.7736 1 0.7753 1
3 0.82 -1 0.8328 —1 0.8235 —1 0.8217 -1
4 0.63 —1 0.6419 —1 0.6401 -1 0.6323 —1
5 0.57 1 0.4900 -1 0.4987 -1 0.5800 1
6 0.71 -1 0.8044 -1 0.7363 -1 0.7223 -1
7 0.76 1 0.7577 1 0.7561 1 0.7607 1
8 0.52 —1 0.4837 1 0.4984 1 0.5357 -1
9 0.67 1 0.6812 1 0.6788 1 0.6735 1
10 0.75 1 0.7340 1 0.7476 1 0.7468 1
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Table 3  Precision analysis of fault diagnosis (%)
Model Hetlhigx TR R
Fr-SVC 20 10 20
FWv-SVC 10 10 10
FRWv-SVC 0 0 0
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