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Abstract

Correlation in process data is the key and challenging problem to be solved when designing and ap-
plying a control chart to carry out a Quality monitoring. Bying utilizing the self-attention mechanism
of Transformer to learn the correlation and overall information of data, propose a Transformer-based
residual EWMA (TREWMA) control chart, and achieve process-mean-monitoring for autocorrelation
process. Experiments demonstrate the implementation of the TREWMA control chart through simu-
lation and real data; the results show that the TREWMA control chart exhibits better performance
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than existing control charts in monitoring the mean shift of autocorrelation processes.
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Figure 1. Online monitoring flow chart
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Table 1. ARL for different control charts under linear correlation

1 EMAXTAREZSIER ARL

¢ 0 EWMA SCC BPN LRProb TREWMA
A=1 A=01 A=03 A=05
0 371.04 370.40 372.96 379.86 372.27 370.96 370.74 370.23
0.5 28.38 152.22 25.38 20.53 162.94 29.52 49.89 78.00
0.00 1.0 9.85 43.89 8.29 8.92 47.29 10.14 11.54 16.43
2.0 4.19 6.30 2.47 3.95 6.90 4.30 3.51 3.62
3.0 2.77 2.00 1.29 2.65 2.12 2.83 2.14 1.92
0 103.46 370.40 371.23 374.06 370.37 370.996 370.74 370.23
0.5 25.60 206.04 32.46 35.09 145.71 25.44 41.57 65.63
0.25 1.0 10.12 75.42 11.87 11.69 37.67 8.95 9.64 13.19
2.0 4.33 12.24 3.39 5.64 5.20 3.89 3.11 3.07
3.0 2.82 2.85 1.63 3.87 1.72 2.59 1.96 1.70
0 36.07 370.40 371.3 375.68 370.37 370.33 370.28 370.48
0.5 21.37 258.42 52.07 43.24 130.59 22.48 35.52 56.12
0.50 1.0 10.73 123.82 16.74 15.45 30.72 8.07 8.35 11.06
2.0 4.63 24.22 4.84 6.42 411 3.59 2.82 2.70
3.0 2.92 4.14 2.22 3.86 1.48 241 181 1.54
0 16.03 370.40 370.6 373.23 370.37 370.33 370.28 370.48
0.5 14.27 311.23 91.72 70.91 91.81 16.08 22.32 34.31
0.75 1.0 10.86 197.74 35.42 25.53 17.54 6.20 5.68 6.79
2.0 5.53 40.24 8.95 11.37 2.28 2.90 221 1.99
3.0 3.22 3.01 3.52 6.83 111 2.05 1.43 1.20
0 9.87 370.40 370.37 379.20 370.37 370.34 370.28 370.48
0.5 9.63 330.96 152.09 130.12 134.27 23.14 36.78 58.32
0.95 1.0 8.82 138.84 77.00 54.30 32.17 8.26 8.62 11.6
2.0 6.38 1.08 32.07 16.97 4.34 3.66 2.89 2.79
3.0 4.00 1.00 10.17 8.99 1.52 2.45 1.84 1.58
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Figure 2. Plot of real vs. predicted values
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