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Abstract: According to the multi-mode, variable nonlinear and non-Gaussian distribution characteristics of the batch
process, we propose a new fault detection method based on diffusion K -nearest neighbor distance (FD-DD K NN). In this
work, the diffusion distance with component weight which can effectively fetch correlation information and statistical char-
acteristics in data samples is defined through Markovian random walk in complete graph of the samples set. Then, the
adapted K -nearest neighbor rule (KA NN) method is applied to data samples to detect faults. This method that replaces
diffusion distance to conventional Euclidean distance in K -nearest neighbor rule, not only raises the ability of fetching
relevance information in data samples, but also improves the performance of dealing with nonlinear and multi-mode char-
acteristics based on K NN rule for detection problem. By the simulation application in the semiconductor etching batch

process, compared with the traditional linear and nonlinear methods, the experimental results validate the effectiveness of
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the proposed method.
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Fig. 1 Samples scatter diagram in data set G
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