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Printing Registration Recognition Based on Constrained Spectral Clustering Algorithm
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ABSTRACT: The work aims to study the printing registration recognition method based on the constrained spectral
clustering algorithm, in order to overcome the problem of high cost of obtaining the label of the printing mark images in
actual production. The constraints of the must-link and the connot-link were set and extended based on a few of labeled
samples. The similarity matrix of the samples was computed in the Euclidean space and then revised by the extended
constraint relationship, to construct the eigenvector space of the samples. The K-means method divided the samples in the
eigenvector space into two sections, including the samples with the registration label and the ones with the misregistraion
label. The proposed method was performed the experimental data, with the best printing registration recognition accuracy
0f 98.11%. The proposed method with 30 pairs of constraints outperformed the unsupervised spectral clustering algorithm,
the Naivebayes method and the decision tree method in terms of the recognition accuracy. The recognition accuracy of the
proposed method was nearly equal to the one of the support vector machine (SVM) method. Besides, compared with the
SVM method, the proposed method was lower in the cost of obtaining the labels of the printing mark images and in the
time-consumption of model construction and recognition. The proposed method achieves the higher accuracy of printing

registration with the low cost of acquiring the labels of printing mark images.
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Fig.1 Printing mark image
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Fig.2 Printing image registration flowchart based on the constrained spectral clustering algorithm
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Fig.3 Point pair relationships in constraint sets
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Fig.4 Some printing mark gray images with registration
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Tab.1 Eight-dimensional feature data of the gray co-occurrence matrix of the printing mark images

P 7(1) 7(2) 7(3) 7(4) 7(5) 7(6) 7(7) 7(8) bR
1 0.5159 0.0081 1.1228 0.0402 5.2616 1.8220 0.0207 0.0005 1
2 0.5095 0.0083 1.1437 0.0408 5.3801 1.8468 0.0206 0.0005 1
3 0.5019 0.0082 1.1654 0.0409 5.4766 1.8621 0.0203 0.0005 1
4 0.5125 0.0083 1.1343 0.0403 5.3294 1.8382 0.0206 0.0005 1
5 0.5041 0.0084 1.1600 0.0411 5.4526 1.8590 0.0204 0.0005 1
6 0.5077 0.0081 1.1493 0.0416 5.0629 1.7953 0.0206 0.0004 1

97 0.4068 0.0081 1.4138 0.0419 4.4080 1.4710 0.0179 0.0003 1
98 0.2836 0.0043 2.9589 0.0245 12.0542 0.9140 0.0271 0.0006 1
99 0.2845 0.0043 2.9543 0.0247 12.0594 0.9140 0.0271 0.0006 1
100 0.5258 0.0091 0.7887 0.0329 7.9663 22192 0.0186 0.0004 1
101 0.5834 0.0058 0.9269 0.0288 3.5011 1.1929 0.0236 0.0004 2
102 0.5854 0.0058 0.8809 0.0265 3.8194 1.2364 0.0231 0.0004 2
103 0.5834 0.0058 0.9269 0.0288 3.5011 1.1929 0.0236 0.0004 2
104 0.5854 0.0058 0.8809 0.0265 3.8194 1.2364 0.0231 0.0004 2
105 0.5834 0.0058 0.9269 0.0288 3.5011 1.1929 0.0236 0.0004 2
106 0.5854 0.0058 0.8809 0.0265 3.8194 1.2364 0.0231 0.0004 2
197 0.0927 0.0011 3.9071 0.0166 8.3582 0.7179 0.0274 0.0004 2
198 0.2842 0.0122 2.2663 0.0395 9.7780 1.5181 0.0181 0.0003 2
199 0.1171 0.0021 3.7548 0.0215 7.7724 0.8567 0.0273 0.0004 2
200 0.4161 0.0036 1.3189 0.0129 39.3850 1.0046 0.0124 0.0002 2

®2 2MAEMNNRIREEGRERERANEBELER
Tab.2 Comparison of registration recognition accuracy
of the printing mark images using 2 methods
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Tab.3 Comparison of registration recognition accuracy of
the printing mark images using different numbers
of pairwise constraints

AFEC ROARSEREARE PUINER /%
0 0 81.91
10 5 82.46
20 7 86.85
30 9 90.47
40 10 91.85
50 11 94.52
60 12 95.73
70 13 95.37
80 14 98.11
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Tab.4 Comparison of registration recognition accuracy of
the printing mark images using different methods
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