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Improved NPE batch process fault detection algorithm based on cross
entropy

ZHAO Xiao-qiang"*3, ZHANG He-hui'

(1. College of Electrical and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. Key Laboratory of Gansu Advanced Control for Industrial Processes, Lanzhou University of Technology, Lanzhou
730050, China; 3. National Experimental Teaching Center of Electrical and Control Engineering, Lanzhou University
of Technology, Lanzhou 730050, China)

Abstract: The neighborhood preserving embedding (NPE) algorithm can preserve the data local structure, but ignore
the data global structure for fault detection of complex dynamical batch process, which causes low detection rate.
An improved NPE algorithm based on cross entropy global-local neighborhood preserving embedding (CEGLNPE) is
proposed. Firstly, the idea of the global structure of cross entropy is introduced into NPE, and the objective function
with global-local structure is obtained. Then the sliding window is used to further solve the dynamic problem of batch
process and a global-local fault detection model is established to improve fault detection efficiency and accuracy, which
can preserve the structures of both global and local data simultaneously. Finally, SPE and T statistics are used to
determine whether faults occur. The KPCA, NPE and CEGLNPE algorithms are used in the artificial dataset Swiss-Roll
and penicillin fermentation simulation process. The results show the effectiveness of the proposed algorithm in fault
detection.

Keywords: batch process; fault detection; cross entropy; NPE; global-local; sliding window
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