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Monitoring Technology of Paint Drying Process Based on Laser Speckle

WANG Feng-peng, LI Liang, YIN Zhen, GUO Jin-shui, ZHEN Ming-sheng
(School of Physics and Electronic Information, Research Institute of Optoelectronic Materials and Technology »
Gannan Normal University , Ganzhou, Jiangzxi 341000, China)

Abstract: The basic principles based on dynamic characteristics of laser speckle for monitoring of
the paint drying process was studied. The processing algorithms of real-time detection were
analyzed. A difference-average algorithm of dynamic speckle was proposed. In this algorithm,
gray distribution histogram of the difference image was used to qualitatively describe the strength
of the dynamic characteristics of the laser speckle, and the average gray level of the difference
image was used to quantitative describes the changes of speckle. Experimental results show that
dynamic characteristics of speckle can be used to non-destructive and on-line monitor the paint
drying process, and the difference-average algorithm can be given real-time results in the
monitoring process with shorter computation time and lower hardware requirements.
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Fig. 1 Setup of laser speckle experiment
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Fig. 2 Difference image
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Fig. 3 Histogram of difference image
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Fig.4 Dynamic characteristic curve of speckle in the

paint drying process
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Table 1 Times of computation with both algorithms processing with different number of laser speckle

(a) Difference-average algorithm

Number of laser speckle pattern 675 450 337 270 180 135 108 90
Difference-average algorithm 0.265 0.204 0.168 0.135 0.117 0.094 0.085 0.073
Correlation algorithm 3.298 2.249 1.695 1.366 0.935 0.725 0.571 0.515

Times/s
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