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Fault Detection Based on Sliding Window and Multiblock Convolutional
Autoencoders

Abstract

Abstract: In order to further improve the fault detection performance and fully mine the timing and hidden
feature information, a fault detection method based on convolutional auto encoder is proposed. On the
basis of modeling the original information set, the modeling of cumulative information and rate of change
information is added to enhance the mining of implicit information; The three reconstructed information
sets are sampled by sliding windows, and time series feature extraction and modeling are performed
based on convolutional auto encoders. Bayesian fusion of the decision results of the convolutional auto
encoder is performed to obtain the statistics, and the control limit is determined by the method of kernel
density estimation for fault detection. The method is numerically simulated and applied in TE process,
and the simulation results confirm the effectiveness and detection performance.
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Fig. 1 Convolutional autoencoder architecture
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Table 2 Comparison of fault detection results between MBI-CAE and SW-MBI-CAE

MBI-CAE SW-MBI-CAE
A B 2 P
FHL FH2 T3 BIC FHL1 FH2 T3 BIC
1 0.996 2 0.995 0 0.077 5 0.995 0 0.998 7 0.998 7 0.1220 0.992 5
2 0.9850 0.983 8 0.013 8 0.9850 0.998 7 0.998 7 0.0189 0.982 5
3 0.042 5 0.102 5 0.007 5 0.0737 0.0352 0.1358 0.007 5 0.0413
4 0.9725 1 0.018 7 1 1 1 0.020 1 1
5 0.2550 0.882 5 0.0712 0.828 7 0.254 1 0.932'1 0.084 3 0.833 7
6 1 0.998 8 0.0512 1 1 1 0.054 1 1
7 1 0.998 8 0.187 5 1 1 1 0.236 5 1
8 0.9750 0.978 8 0.423 8 0.9775 0.978 6 0.986 2 0.636 5 0.9775
9 0.0350 0.072°5 0.0250 0.063 8 0.055 3 0.117 0 0.039 0 0.0550
10 0.450 0 0.600 0 0.095 0 0.6112 0.508 2 0.667 9 0.150 9 0.6250
11 0.683 7 0.920 0 0.077 5 0.938 7 0.836 5 0.988 7 0.168 6 0.9750
12 0.9850 0.996 2 0.783 7 0.995 0 0.997 5 1 0.953 5 1
13 0.947 5 0.953 7 0.5613 0.950 0 0.950 9 0.957 1 0.704 4 0.947 5
14 1 0.778 3 0.998 8 1 1 1 1 0.998 8
15 0.0712 0.170 0 0.0150 0.1350 0.088 1 0.2239 0.039 0 0.165 0
16 0.253 7 0.440 0 0.106 2 0.4300 0.2818 0.5170 0.140 9 0.452°5
17 0.900 0 0.976 2 0.287 5 0.976 2 0.947 2 0.9799 0.359 7 0.9750
18 0.9900 0 09113 0.178 7 0.903 8 0.906 9 09170 0.188 7 0.900 0
19 0.1550 0.1125 0.418 8 0.463 8 0.654 1 0.293 1 0.903 1 0.856 2
20 0.470 0 0.6325 0.1275 0.598 8 0.5459 0.734 6 0.240 3 0.640 0
21 0.383 7 0.601 2 0.008 8 0.570 0 0.410 1 0.6390 0.020 1 0.5750
SPIRE R 0.6410 0.719 2 0.2159 0.7379 0.688 0 0.766 0 0.2899 0.761 5
PR R 0.024 4 0.0525 0.008 0 0.040 8 0.023 9 0.080 0 0.0139 0.034 2

E: TRUERGHRS: TH2RRIMERSE; THILZUREDE; BICKR M HEE/FERLR.
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Fig. 7 TE process convolutional autoencoder structure diagram
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Table 3 Detection results of 5 methods in TE process

[T LNSPPCAST® KECAP CAE MBI-CAE SW-MBI-CAE

1 0.996 9 0.997 5 0.992 5 0.9950 0.992 5
2 0.988 1 0.981 3 0.982 5 0.9850 0.9825
4 0.068 1 1 1 1 1
5 0.5131 0.246 3 0.258 7 0.828 7 0.833 7
6 0.981 3 1 1 1 1
7 0.2519 1 1 1 1
8 0.981 2 0.973 8 0.972'5 0.9775 0.977 5
10 0.892 5 0.691 3 0.5050 0.611 2 0.6250
11 09163 0.742°5 0.8312 0.938 7 0.9750
12 0.670 6 0.991 3 0.9950 0.9950 1
13 0.9519 0.9513 0.9450 0.9500 0.947 5
14 0.986 3 1 0.998 7 1 0.998 8
16 0.063 1 0.858 5 0.280 0 0.4300 0.452 5
17 0.936 3 0.928 8 0.942 5 0.976 2 0.9750
18 0.8450 0.896 3 0.901 2 0.903 8 0.900 0
19 0.619 4 0.1575 0.6500 0.463 8 0.856 2
20 0.9413 0.473 8 0.542 5 0.598 8 0.640 0
21 0.059 4 0.4250 0.407 5 0.5700 0.5750
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