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Abstract

Metal printed packaging box, a container known to store food, medicine and other items, should be
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controlled to meet the requirements of surface quality. Due to the problems of manual detection, it
is necessary to develop an automated detection system. In this paper, a non-contact high-precision
surface defect detection method for detecting and identifying surface defects of metal printing pack-
aging boxes is developed. In this regard, since image artifacts often occur in the image processing
process that affect the identification of defects, some innovative actions have been taken, super-
resolution reconstruction techniques, to determine the method of obtaining appropriate images.
Also, feature extraction is conducted on the region of interest in the test image, utilizing curve fitting.
Ultimately, image defect features are extracted and subsequently identified. Experimental results
demonstrate that this method markedly enhances image registration accuracy under limited cam-
era resolution, capable of detecting scratches as fine as 0.08 mm. This method adequately fulfills
the practical detection needs of printing plants.
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Figure 1. Common defects in metal packaging boxes
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Figure 2. Overall workflow of the improved surface damage detection method for metal packaging boxes
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Figure 3. Compared with vertical scratches, horizontal scratches are significantly clearer
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Figure 4. Schematic diagram of the experiment structure for light source model selection
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Figure 5. Comparison diagram of scratch detection performance with enhanced auxiliary light source features
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Figure 7. Schematic diagram of feature extraction for defect region of interest
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Figure 8. Schematic diagram of the bicubic interpolation algorithm
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Figure 9. Comparison diagram of defect detection performance between conventional feature registration and super-resolution
reconstruction feature registration for metal packaging boxes
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Table 2. Accuracy of comprehensive damage detection
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