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Abstract: The phase partition is essential for statistical process modeling and monitoring of multi-phase batch processes.
Traditional methods do not take into account the dynamics that make the phase partition and monitoring be inappropriate.
Also it is difficult to determine model parameters and obtain fair performance when the underlying data structure is com-
plex. A dynamic latent structure based phase partition and online monitoring method is thus proposed for dynamic batch
processes. First, three-dimensional data are unfolded in variable-wise direction and original variables are augmented in
order to extract the dynamic relations. After that, a new cost function based on relative variations of explained variance is
defined in this paper to measure the difference of dynamic latent structure between sub-sequences. Using the defined cost
function, a bottom-up heuristic algorithm is employed to find out the sub-optimal stage division. Finally, dynamic principal
component analysis based sub-models and statistical indices for each phase are derived for online monitoring of dynamic
batch processes. The application results on penicillin batch fermentation demonstrate the effectiveness and superiority of
the proposed method.
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Table 2 The fault description in the fed-batch peni-
cillin fermentation process
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Table 3 Compared false alarm rate between the pro-
posed method and other methods
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Table 4 Comparison results of running time
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