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Fault detection with improved just-in-time learning strategy for nonlinear multimode processes

ZHANG Yuhao, JI Hongquan
(College of Electrical Engineering and Automation, Shandong University of Science and Technology. Qingdao 266590, China)

Abstract: To address the traditional strategy’s drawbacks such as slow modeling speed and low model utilization
efficiency, this study proposed an improved just-in-time learning (JITL) strategy, which approached these problems
from two perspectives. At the offline stage, the K-means clustering algorithm was used to pre-classify historical
data, and thus the scope of similar sample selection was changed from all historical data to historical data with the
corresponding mode. At the online stage, a model update strategy was integrated to enhance the model utilization
efficiency and consequently improve the modeling speed by reducing the model update frequency. The improved
JITL strategy was applied to nonlinear multimode process fault detection with the just-in-time feature analysis
(JITFA) algorithm as the model to calculate statistics. The proposed method was applied to a numerical example
and a benchmark case and was compared with five different algorithms including JITFA. The simulation results
demonstrate the superiority of the proposed strategy and its corresponding fault detection method.
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Fig. 1 Flow chart of the improved JITL strategy
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Fig. 5 Detection results of six methods for fault 2
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Table 5 Comparison of FDR (FAR) in the TE process %
i B 2 8 JITFA PCA KPCA K-means-PCA LNS-PCA BOHE T 77 12 A5 T5 1
IDV2 83. 88(0.75) 53.63(1,25)  78.44(15.75) 90. 88(1.75) 92. 44(2.00) 92.31(2.00) 91.25(1.50)
IDV11 53.69(1.00) 24.06(0.75)  67.88(13.25) 54.88(1.25) 56.81(1.25) 58.38(2.00) 57.88(0.50)
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A 68.71€0.92) 27.11(1.08)  72.77(14.58) 71.46(1.42) 73.00(2.00) 72.56(1.83) 73.71(1.00)
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Table 6 Comparison of online detection times in the TE process s
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