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Printing Quality Inspection Method Based on Multi-object Matching and
Fusion Character Features
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ABSTRACT: This work aims to propose a character printing quality inspection method based on multi-object matching
and fusion character features, to enhance the robustness and recognition of character registration to changes in character
pose, as well as print quality inspection accuracy and defect type analysis for different character products. Firstly, multiple
qualified character sample images were applied to template construction. Then the multi-object matching method was in-
troduced to match the characters to be inspected to eliminate the effect of changes in character pose on character registra-
tion. Then a pixel-by-pixel comparison was performed to verify the quality of the character area. Last, with gray threshold
segmentation and Sobel edge detection, the character region was divided into three local feature regions to be tested: edge,
foreground, and background. Significant character features such as edge integrity, area and gray scale of foreground
and background were collected. The adaptive qualifying range for each feature was trained from multiple character sam-
ples. The type of defect was given with the fused character features. Experimental results show that, when it came to dif-
ferent types of character products with different precision requirements, the accuracy of the proposed method for character

quality was 100%, and the accuracy of classification of defect types remained above 84.2%. Featured by good robustness
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and adaptability, the proposed character quality inspection method has good application value in packaging, printing and

other industries.

KEY WORDS: print quality inspection; fused character features; adaptive qualification range; multi-object matching;

defect type analysis
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Fig.1 Process of the proposed character printing quality in-
spection method
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Fig.2 Chaotic registration resulted from changes of
character pose
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Fig.3 Registration results after applying multi-object matching
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Fig.4 Results of corrosion operations on differently shaped areas
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Fig.5 Gray threshold segmentation of character regions
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Tab.1 Samples analyzed with fusion features
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Fig.6 Analysis results of partial fusion features
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Fig.7 Training of adaptive qualified range of fusion features

2 3
Tab.2 Three character samples
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Tab.3 Test result of defect type of soft base character product
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