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Research on fault diagnosis and pattern recognition method
of printing machine paper feeding and transfer registers
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Abstract: For the effective processing of the multidimensional non-linear data of printing images
to realize the fault diagnosis and pattern recognition of paper feeding and transfer, the fusion of
Hotelling T? control chart with PCA-SVM algorithm is suggested in this paper, which is used in
the detection of printing machine paper deeding and transfer register. Hotelling T® control chart
is first drawn to identify the normal/abnormal state of printing machine operation, and then,
principal component analysis is used to reduce the abnormal state data dimension so as to elimi-
nate the redundant information; and at last, support vector machine is used to classify the recog-
nition of fault types. The experiment results indicate that the method in this paper can effectively
complete the classification recognition of printing machine paper feeding and paper transfer fault,
whereby realizing the fault automatic diagnosis of printing machine.
Key words: image information; fault diagnosis; PCA; SVM; Hotelling T? control chart
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Fig. 1 The flow of printing process fault diagnosis
based on the improved PCA-SVM
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Fig. 3 Multivariate statistical control graph
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Tab.1 Coefficient matrix of feeding samples (£=3)
A Ay A A, FEAR A, FEA Ay
0.60 0.19 —0.09 0.63  0.03 —0.02 0.62 —0.03 —0.01 0.60 0.21 —o0.27
ERE 0.27  0.15  0.86 0.19 —0.60 0.73 0.00 0.72 —0.70 —0.06 0.70  0.61
B 0.43 —0.35 —0.41 0.42  0.23 —0.24 0.46 —0.13 —0.18 0.45 —0.07  0.54
—0.15 0.88 —0.28 —0.03 0.76  0.65 0.13 0.68 0.70 —0.28  0.64 —0.43
0.60 0.20 —0.08 0.63  0.03 —0.01 0.62 —0.02 —0.01 0.60 0.21 —0.27
CPV /% 89.77 86. 42 87. 68 90. 08
K2 EEBRARETRBER (R=3)
Tab. 2 Coefficient matrix of transfer samples(2=3)
A B A B, FEAS Bs
0.57 0.08  —0.12 0.57  —0.10  —0.33 0.55  —0.17  —0.28
TR 0.43  —0.39  —0.44 —0.06 0.80  —0.54 —0.47 0.36  —0.45
B 0. 24 0.82 0.22 0.50  —0.06 0.28 0.30 0.54 0. 69
0.33  —0.39 0.85 0.32 0.58 0.65 0.26 0.73  —0.41
0.56 0.09  —0.14 0.57  —0.09  —0.32 0.56 —0.16  —0.28
CPV /% 93. 31 91.87 98. 82
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Fig. 4 Principal components graph of feeding and transfer samples
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