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D Control Chart for Multivariable Process Monitoring
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Abstract; For the issue of how to combine the big data technology with the traditional multivariate control
chart to get a control chart with self-learning. Based on support vector data description (SVDD), a D control
chart with SVDD is proposed in this paper. The D control chart can adaptively construct its own monitoring
model through being trained by the in-control data. Simulation results and industrial examples show that the D
control chart has a better performance compared with the T? control chart for the multivariable manufacturing
process, and it is a promising monitoring model.
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Tab.1 ARL performance simulation results for control charts

SR Y A o B ARLCD #il [)D A ARLCT? £ ED
0 0 (0,0) 373.613 8 370. 837 4
1 0.263 5 (0.25,0.25) 271.873 2 290. 043 4
2 0.416 7 (0.25,0.00) 193.310 1 233.862 0
3 0.527 0 (0.50,0.50) 143.242 3 192.179 1
4 0.559 0 (0.50,0.25) 129.911 4 176. 870 2
5 0.768 3 (0.75,0.50) 68.973 0 114.131 6
6 0.790 6 (0.75,0.75) 64.315 8 106. 988 9
7 0.833 3 (0.50,0) 56.365 2 97.643 7
8 0.950 1 (0.75,0.25) 40. 214 4 76.506 5
9 1.003 5 (1.00,0.75) 34.778 6 67.853 8

10 1.054 1 (1. 00,1.00) 30.570 8 59.835 5
11 1.118 0 (1.00,0.50) 26.133 1 53.039 1
12 1.250 0 (0.75,0) 19.146 5 39.336 2
13 1.356 6 (1.00,0. 25) 15.315 0 31.032 2
14 1. 536 6 (1.50,1.00) 11.013 2 21.687 2
15 1.581 1 (1.50,1.50) 10. 553 3 20.181 5
16 1.666 7 (1.00,0) 9.034 0 16.674 3
17 1.677 1 (1.50,0.75) 8.912 4 16. 589 3
18 1.900 3 (1.50,0.50) 6.582 1 11.025 7
19 2.006 9 (2.00,1.50) 5.927 4 9.180 8
20 2.108 2 (2.00,2.00) 5.210 6 7.834 8
21 2.1810 (1.50,0. 25) 4.817 8 7.024 5
22 2.236 1 (2.00,1.00) 4.575 0 6.525 9
23 2.450 9 (2.00,0.75) 3.731 3 4.878 5
24 2.500 0 (1.50,0) 3.603 9 4.520 5
25 2.500 0 (2.50,2.00) 3.557 3 4.552 4
26 2.635 2 (2.50,1.50) 3.169 7 3.868 1
27 2.635 2 (2.50,2.50) 3.163 7 3.768 6
28 2.713 1 (2.00,0.50) 3.008 5 3.514 0
29 3.004 6 (2.50,1.00) 2.3770 2.538 8
30 3.004 6 (3.00,2.50) 2.398 3 2.5650
31 3.010 4 (2.00,0.25) 2.369 1 2.95317
32 3.073 2 (3.00,2.00) 2.2715 2.4211
33 3.162 3 (3.00,3.00) 2.182 2 2.217 9
34 3.254 3 (2.50,0.75) 2.038 5 2.0317
35 3.333 3 (2.00,0) 1.939 3 1.962 5
36 3.354 1 (3.00,1.50) 1.9250 1.907 4
37 3.535 5 (2.50,0.50) 1.743 6 1.672 3
38 3.800 6 (3.00,1.00) 1.530 9 1.429 7
39 3.841 5 (2.50,0.25) 1.512 4 1.414 4
40 4.069 7 (3.00,0.75) 1.382 6 1.286 7
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Continue table
ST A 6 M ARLCD $5 i 5D A ARLCT? #24i ED
41 4.166 7 (2.50,0) 1.3350 1.236 5
42 4.362 1 (3.00,0.50) 1.258 0 1.174 2
43 4.673 4 (3.00,0.25) 1.159 9 1.097 0
44 5. 000 0 (3.00,0) 1.097 8 1.048 4
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Fig. 5 Simulation results of

different control charts
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