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Measurement of glass bubble size based on laser vision principle

XIAO Changjiang'® , ZHANG Jingchao', WEI Yong"*, LI Xingyuan', HU Xueliang'
(1. College of Science, Yanshan University, Qinhuangdao 066004, China; 2. College of Liren, Yanshan University, Qin-
huangdao 066004, China)

Abstract: In order to measure glass bubble size in real time, a dynamic system for measuring glass bubble was built
in laboratory with a linear laser diode, a linear CCD and a movement control system based on the laser vision principle. The
laser spot projected onto the glass surface was imaged on the photosensitive array of the camera through its zoom lens. Gray
images of glass bubbles were grabbed by Sapera CamExpert software with the combination of the transverse scanning of the
camera and the longitudinal scanning of the movement platform. The transverse and longitudinal precision of gray images
was discussed in theory. The criterion for distinguishing the bubble images from distortion was confirmed and the matching
relationship between the clock frequency of work pixels and the longitudinal velocity of the float glass was deduced. Bubble
gray images were grabbed at the different longitudinal velocities. The transverse and longitudinal pixel number of glass
bubbles was measured by the Sapera Architect. The transverse and longitudinal size of bubbles was acquired by theoretical
calculation. Comparing with bubble size measured with a ruler, the relative error of the longitudinal size is 0. 18 and of the
transverse size is 0. 05. The results show that in the case that camera work distance, focal length and pixel cell size are
fixed, the transverse size of glass bubbles can be measured by this system in the range of permitted errors.
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Fig. 1 Sketch of laser vision measurement
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Fig.2 Sketch of bubble distortion
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Fig.3 Experiment system
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Table 1  Experiment data

No. f'/Hz v/(mm-+s~') p/mm N/pixel p/mm N,/pixel
1 8 53 0.016 238 25
2 10 65 0.020 181 25
3 12 80 0.025 152 25
4 14 93 0.029 136 26
5 16 106 0.033 126 26
6 18 120 0.037 109 26

0.084
7 20 130 0.040 89 25
8 22 146 0.045 83 25
9 24 159 0.049 73 26
10 26 173 0.053 70 25
11 28 186 0.057 63 25
12 30 200 0.061 56 25

Fig.4 Bubble images at the different velocities
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Fig.5 Influence of platform velocity on bubble size measurement

Table 2 Measurement results of bubble size

51/ mm s,/ mm
average 3.7 2.1
standard deviation 0.3 0.1
measuring value by ruler 4.5 2.2
relative error 0.18 0.05
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