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The online algorithm of high-accuracy laser thickness
measurement based on RBF neural network
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Abstract: To improve the accuracy of the single CCD dual light path laser triangulation dynamic online thickness
measurement system,a method that fitting the relationship between the position of spots on CCD target surface and the
thickness of the measured object based on RBF neural network was proposed. After theoretical analysis, the experi-
ments with two methods were carried out and compared , the one is that fitting the relationship between the position of
two spots on CCD target surface and the thickness of the measured object based on RBF neural network, the another is
that the existing least squares fitting method of three polynomial models,and the two methods get a network and an ap-
proximate mathematical model respectively. Experiments are done in different locations through using ten standard
thickness gauges,and it is found that the first method is better than the second method obviously. The results show that
the method that fitting the relationship between two spots and the thickness of the measured object based on RBF neu-
ral network can improve the accuracy of existing system, and it has strong robustness and meets the requirements of
time complexity.
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Fig. 1 System block diagram
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Fig. 3 Equivalent diagram of thickness measurement system
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Fig. 4 High-accuracyLaser on-line thickness measurement system
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Fig. 5 Extraction of spot center coordinates of the laser faculae
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Fig. 7 Topological graph of RBF neural network
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Tab. 1 Mean square error table of Standard thickness gauge
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LAY IR/ x10 Smm?® | 24.811 | 18.657 | 47.626 | 8.253 | 27.024 | 16.580 | 17.053 | 4.935 | 25.322 | 5.710
LI IR/ x 10 Omm? | 10.442 | 9.455 | 28.011 | 4.986 | 7.212 | 17.424 | 3.634 | 2.536 | 7.622 | 4.801
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