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Roll coating thickness image detection based on ant colony algorithm

BAO Nengsheng'?, FANG Haitao'
(1. Department of Mechanical and Electronic Engineering, Shantou University, Shantou 515063, China; 2. Key
Laboratory of Intelligent Manufacturing(Ministry of Education), Shantou University, Shantou 515063, China)

Abstract: Aiming at the problems of low efficiency and accuracy for roll coating thickness detection, a
machine vision detection method based on heuristic ant colony algorithm was proposed. The principle of
Canny operator was used to extract the edge information and obtain the prior knowledge of edge points. Then
an improved edge tracking model of ant colony algorithm was established, which realized the guidance of
pheromone and heuristic information to ants, avoided the distribution and walking of ants in non-edge areas
and solved the problem of coordinated randomicity and positive feedback in traditional ant colony algorithm.
This improved ant colony algorithm based on machine vision was used in the measurement experiment.

Compared with the mechanism modeling method, the maximum error is 5.74%, and the average error is 4.04%,
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which meet the actual production needs.
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Fig. 1 Operational principle of two-roll forward roll coating
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Fig. 2 Unsaturated coating flow
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Fig.3 Saturated coating flow
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Table1 Comparison of coating thickness with roller gap 2 mm results

5 WA/ (/min) - 4RG3/ (r/min) B /mm FREW AL/ mm ML SETE /mm
1 70 40 0.776 54 0.661 84 0.711 31
2 70 45 0.827 47 0.729 52 0.787 08
3 70 50 0.872 07 0.771 09 0.81393
4 70 55 0.911 01 0.812 02 0.847 81
5 70 60 0.944 93 0.837 79 0.901 86
6 70 65 0.974 41 0.915 47 0.956 21
7 75 25 0.552 46 0.516 86 0.549 94
8 75 30 0.624 43 0.547 16 0.600 56
9 75 35 0.688 96 0.647 49 0.719 76

10 75 40 0.746 55 0.658 25 0.754 94
11 75 45 0.797 71 0.754 31 0.795 62
12 75 50 0.843 01 0.796 72 0.885 32
13 75 55 0.882 98 0.836 12 0.852 94
14 75 60 0.918 18 0.877 06 0.974 14
15 75 65 0.949 11 0.861 33 0.934 01
16 75 70 0.976 23 0.932 01 0.930 45
17 80 25 0.528 37 0.486 91 0.424 71
18 80 30 0.598 34 0.505 53 0.559 42
19 80 35 0.661 62 0.586 04 0.684 62
20 80 40 0.718 59 0.682 71 0.715 81
21 80 45 0.769 69 0.702 74 0.789 97
22 80 50 0.815 36 0.744 69 0.839 08
23 80 55 0.856 05 0.841 76 0.859 01
24 80 60 0.892 21 0.857 93 0.870 73
25 80 65 0.924 29 0.895 77 0.915 61
26 80 70 0.952 69 0.973 23 0.980 42
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Fig. 4 Original image of coating roll
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Fig. 5 Effect diagram of traditional ant colony algorithm
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Fig. 6 Effect diagram of improved ant colony algorithm
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Fig. 7 Effect diagram of thickness detection for coating

between rolls
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Fig. 8 Diagram of coating fluid for roller collected by

scraper
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Fig. 9 Diagram of coating fluid for back roller collected by
scraper
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