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Recognition Technology of Low Contrast Printing Defects Based on Enhancement

ZHANG Lei-hong, XIONG Rui
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The paper aims to propose an enhanced recognition method for low contrast defects based on the HSV color
space to solve the problem that the low detection accuracy of low contrast printing defects in the current printing defect
detection system. Firstly, the standard sample image and the printed image to be detected were converted from the RGB
color space to the HSV color space, and the brightness component V, which was sensitive to visual changes, was extracted
as the object to be detected; secondly, the Contrast Limited Adaptive Histogram Equalization (CLAHE) was combined
with mathematical morphology to enhance the appearance of defects in the image to be detected; thirdly, the Connected
Component Analysis (CCA) was used to obtain the five kinds of characteristic information of area, circumference, eccen-
tricity, length-width ratio and circularity to establish 15 feature models on this basis. Finally, a printing defects recognition
network based on PNN was constructed, and the recognition of low contrast printing defects was realized in Matlab. The
average time of the 15 models was 475 ms, all of which were controlled at the millisecond level, meeting the real-time
requirements of modern printing defect detection. Among them, the test accuracy of model 2 was 95%, which can identify
spot defects; the test accuracy of Model 3 and Model 12 was 93% and 93.3% respectively, which can identify line defects;

the test accuracy of model 5 was 93.1%, and it can identify surface defects. Moreover, the test accuracy was higher than
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that of the defect recognition method based on BP neural network. In terms of real-time and accuracy of defect detection,

this method can detect low contrast printing defects in real time and accurately.

KEY WORDS: defect detection; image enhancement; pattern recognition
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Fig.2 Enhancement processing of low contrast printing defects
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Fig.3 Image enhancement processing
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Fig.4 Connected component analysis of the image to be detected
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Tab.1 Defect feature values of different marks
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Tab.2 Defect training sample set and test sample
set of defects
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Tab.3 Establishment of different models
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Fig.5 Diagram of PNN network structure
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Fig.6 Test accuracy rates corresponding to different models
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Tab.5 Recognition correctness of different defects by

optimal model
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FA HBIE ERY% R EH R /%
15 . 46 92 35 70
IR 46 92 45 90
ESSUY 50 100 44 88
= 142 95 124 82.7
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