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Incipient Fault Diagnosis Method Based on Data Change Rate and
Reconstruction Contribution Map

ZHAO Kaiyang, ZHANG Jialiang
(School of Electronic Information Engineering, Xi’an Technological University, Xi’an 710021, China)

Abstract: A fault diagnosis method is proposed for tiny faults in complex industrial processes, which combines data preprocessing
with reconstruction contribution mapping. In order to overcome the impact of non-Gaussian distribution data on fault detection accura-
cy, the original data of process variables is effectively detected by preprocessing the samples based on data change rate, thus establis-
hing a fault diagnosis principal component analysis model. In order to improve the accuracy of fault identification after the system fault
detection, a method of reconstructing contribution mapping of average residual difference is used to identify the fault. Two residual
difference value values are obtained by projecting the normal sample data and fault data in the residual subspace, and the reconstruc-
tion contribution value is calculated to determine the fault variable. Fault diagnosis simulation experiments are conducted by taking the
Tennessee Eastman (TE) process as a object, and the identification accuracy is compared with traditional contribution mapping and
reconstruction contribution mapping methods. The results show that the proposed method has a good fault diagnosis performance.
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