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KNN Fault Detection Based on Reconstruction Error and Multi-block Modeling
Strategy

Abstract

Abstract: For the fault monitoring algorithm based on k-nearest neighbor (kNN), the abnormal information
that caused the fault is easy to be overwhelmed by the normal operating condition information, which
leads to the problem of untimely fault detection and low alarm rate. A kNN fault monitoring method based
on reconstruction error is proposed using auto-encoder and multi-block modeling strategy. The method
uses the normal working condition data set to train the auto-encoder model, and extracts the
reconstruction error based on the model to solve the problem that abnormal information is easy to be
overwhelmed. Further considering the fault characteristics such as micro-offset and oscillation, a multi-
block modeling strategy is adopted to calculate statistics for each sub-block and merge the detection.
Through a numerical example and Tennessee-Eastman (Tennessee-Eastman, TE) process simulation and
analysis, the results verify the effectiveness of the proposed method and the improvement of monitoring
performance.
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Fig. 5 Variable curve of numerical sample
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Table 2 Comparison of TE process monitoring results when using orlglnal data and reconstruction error as observation information

PAJE G Hd s S

DUEE g5 22 D LN 45

LTS TH1  TH2 T3 BIC TH1  TH2 T3 BIC
1 0.996 0.998 0.001 0.995 0.996 0.995 0.976 0.995

2 0.983 0.988 0.000 0.984 0.986 0.989 0.978 0.984

3 0.013 0.326 0.001 0.054 0.092 0.195 0.119 0.150

4 0.975 0.999 0.005 0.999 0.999 0.999 0.117 0.999

5 0.260 0.809 0.002 0.381 0.999 0.999 0.336 0.999

6 1 0.999 0.004 0.999 0.999 0.999 0.911 0.999

7 1 0.999 0.007 0.999 0.999 0.999 0.554 0.999

8 0.976 0.993 0.006 0.979 0.979 0.984 0.969 0.976

9 0.020 0.290 0.005 0.051 0.084 0.162 0.135 0.132

10 0.418 0.815 0.000 0.618 0.737 0.860 0.393 0.848

11 0.683 0.941 0.047 0.868 0.758 0.930 0.553 0.913

12 0.989 1.000 0.199 0.993 0.995 1.000 0.980 1.000

13 0.946 0.963 0.031 0.951 0.950 0.958 0.944 0.953

14 1 0.878 0.998 0.998 0.999 0.998 0.999 0.999

15 0.029 0.326 0.004 0.105 0.101 0.220 0.119 0.181

16 0.289 0.820 0.002 0.549 0.729 0.886 0.291 0.893

17 0.919 0.974 0.149 0.966 0.946 0.975 0.864 0.976

18 0.896 0.940 0.041 0.899 0.906 0.914 0.898 0.913

19 0.099 0.412 0.114 0.135 0.669 0.644 0.697 0.779

20 0.495 0.848 0.039 0.642 0.669 0.843 0.452 0.810

21 0.425 0.699 0.001 0.566 0.576 0.664 0.583 0.639
PR R 0.639 0.810 0.079 0.701 0.770 0.820 0.613 0.816
SE R R 0.006 0.159 0.003 0.015 0.046 0.079 0.067 0.059
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