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Abstract Surface images of aluminum alloy after laser cleaning are obtained in real-time with a high speed coupled
device and light emitting diode light sources. We design an on-line detection system based on machine vision and
propose a dynamic threshold fast position coupling algorithm for laser cleaning aluminum alloy. The proposed
algorithm solves the problem of uneven light in laser high-speed cleaning process, realizes the accurate segmentation

and the quick positioning of qualified and unqualified areas. The proposed system can detect the quality of the laser

cleaning aluminum alloy in real-time. The detection time is reduced, and the recognition accuracy is improved. The

system can ensure the cleaning quality.
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Table 1 Chemical composition of 6061 aluminum alloy

Element Si Cu Mg

Zn Mn Ti Cr Fe

Mass fraction /% 0.40-0.80  0.15-0.40

0.80-1.20

<0.25 <0.15 <0.15  0.04-0.35 0.70
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Fig. 1 Schematic of laser cleaning online detection system
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Fig. 2 Images before and after median filtering. (a) Before filtering; (b) after median filtering (N is set to 3X3)
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Fig. 3 Images before and after processing with delighting algorithm. (a) Before processing with delighting algorithm;

(b) after processing with delighting algorithm
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Table 2 Objective evaluation of original image and

the image processed with delighting algorithm

Image Standard deviation Information entropy
Original image 28.612 12.275
Processed image 15.546 5.457
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Fig. 4 Images after segmentation and processing with morphological method. (a) Image after Otus threshold

segmentation; (b) image after processing with morphological method; (c¢) image after delighting
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