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Method for on-line measuring thickness of glass by using
laser two-way symmetrical transmission way

Zhang Jingchao, Yan Xi, Zhu Yanying, Li Chaoyang, Li Heguang, Hu Xueliang
(College of Science, Yanshan University, Qinhuangdao 066004, China)

Abstract: For the shortcomings of the traditional flat glass thickness measurement, one method which was
based on the principle of light refraction, with the dual laser symmetrical transmission method was
proposed, and the whole measured system of on-line measurement of flat glass thickness was designed, in
which line laser was the light source and the symmetry plane of mirrors were the optical path switching
device to modulate the symmetrically distributed optical paths into two parallel line lasers, and a linear
array CCD sensor was set as a visual exploration tool, meanwhile, the grey level of the transition area of
the background and target was selected as the boundary threshold value of the single beam line’s light
band image according to the characteristics of captured image, the algorithm for obtaining light band
center pixel was made modified gray gravity. After the experiment of the measurement on the sample
glass thickness, the results show that the accuracy of these measurement methods can reach to 0.1 mm.
The measuring accuracy is correspond with the requirements of the testing standards. Therefore the
feasibility is verified, that have a good practical value.
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Fig.1 Diagram of measurement principle
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Fig.2 Principle diagram of symmetricdual beam
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Fig.3 Structure diagram of measurement system
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Fig.4 System model of experimental device
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Fig.5 CCD spectral response curve
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Fig.6 Grayscale image of line light band line
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Fig.8 Sketch of searching center pixel
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Tab.1l Experimental date of thickness measurement

of 6 mm glass(Unit: mm)

No. AN T AT
1 147.75 5.986 9 -0.0209
2 147.51 5.976 8 -0.0311
3 148.57 6.0211 0.0133
4 149.09 6.0411 0.0333
5 148.65 6.023 5 0.0157
6 148.56 6.0199 0.0121
7 147.75 5.986 7 -0.0211
8 149.06 6.0399 0.0321
9 149.11 6.042 2 0.034 4
10 147.76 5.980 1 0.0277
11 147.63 5.982 1 -0.0257
12 147.31 5.968 8 -0.0390
13 148.81 6.029 9 0.0221
14 148.51 6.0175 0.009 7
15 148.65 6.023 4 0.0156
16 147.54 5.978 4 -0.0294
17 147.72 5.9857 -0.022 1
18 148.32 6.009 8 0.0020
19 148.51 6.0179 0.0101
20 148.67 6.0243 0.0165
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Fig.9 Measured values and error diagram
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Tab.2 Measurement date of different thickness [5] Cong Hexi, Wang Shutao, Li Yuanyuan, et al. On-line

sample(Unit: mm)

Sample 3 4 10 15
Measured value  3.039 3 4.0411 10.0042  15.0181
Even error 0.036 0.026 0.023 0.019
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