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Abstract: Fault detection based on k nearest neighbors (FD-ANN) method is able to improve the fault detection rate
(FDR) in a process with nonlinear and multimode characteristic. Since some faults are caused by some abnormal change of
latent variables and they are difficultly recognized through the observed variables, when FD—ANN is implemented directly
in observed data set, its detection result is disappointed. Aiming to improve the fault detection ability of FD—ANN on
abnormal change of latent variables, a k nearest neighbors fault detection strategy based on independent component analysis
(ICA) is proposed in this paper. First, implement ICA in observed data set to obtain an IC matrix, in which all variables
are independent. Then, the conventional FD-kNN is implemented to detect faults in the proposed IC matrix. When
FD-ENN is implemented in IC matrix, it means that some latent variables are monitored by FD-kKNN. Hence, the faults
occurring on latent variables are able to be detected by FD—-kNN. The efficiency of the proposed strategy is implemented
in a simulated case and in the semiconductor manufacturing processes. The experimental results indicate that the proposed
method outperforms PCA (principal component analysis), KPCA (kernel principal component analysis), k-nearest neighbor
rule based on PCA (PC-kNN) and FD-kNN.
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1 5] (Introduction)
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2 MALIeor i B kIR R R I 75 (Indep-
endent component analysis and fault detec-
tion based on k nearest neighbors)
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Fig. 1 Illustration case
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Fig. 6 Accumulated time of fault detection

5 kS (Industry case)
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Table 1 Parameter setting in different methods
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Fig. 12 Accumulated time of fault detection

6 %518 (Conclusions)
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