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ABSTRACT: The work aims to optimize the light source of the machine vision recognition system based on the defect
features of the food inner packaging, in order to improve the recognition rate of the inner packaging defects and reduce
the amount of defective packaging. Based on computer vision recognition technology, the common defect features of in-
ner packaging paper under different light sources were detected by spots. The type, shape and angle of light source were
determined in order respectively by means of Matlab three-dimensional drawing and correlation analysis for application
verification. The result was that, the infrared light source was the most suitable light source type for the defect feature
recognition of paper aluminum composite inner packaging paper. The strip light source was extremely significantly cor-
related with the inner packaging paper, with the defect recognition rate of 96.95%.The 60° high angle illumination posi-
tion was significantly correlated with the inner packaging paper, with the defect recognition rate of 96.96%. For the in-

frared strip light source under high-angle illumination, the defect recognition rate was 99%. Compared with LED ring
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light source, the infrared strip light source under high-angle illumination is applied to the on-line detection of paper alu-

minum composite inner packaging paper and its visual recognition rate of defect features is increased by 0.51 percentage

points.

KEY WORDS: machine vision; light source; inner packaging paper of food
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Fig.2 3D surface drawing of damaged packaging paper under different light sources
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Fig.3 3D surface drawing of scratched packaging paper under different light sources
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Fig.4 3D surface drawing of pleated packaging paper under different light sources
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Fig.5 3D surface drawing of the warped packaging paper under different light sources
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Fig.6 3D surface drawing of the outcrop packaging paper under different light sources
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Fig.7 3D surface drawing of wronglysplicedpackaging paper under different light sources
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Tab.2 Recognition rate of defecztive packaging paper under differently shaped light sources %
BRBESEAD  FEORIR BRI FHDGE IECIR FIELEOLE  WERSITEOLE  FIBMA L
E i 97.67 93.00 95.00 96.67 94.67 96.67 93.33
YR 96.33 92.00 93.67 93.67 95.33 96.00 93.00
(K 96.00 91.67 95.67 92.67 92.67 94.33 92.00
il 97.00 93.67 94.33 96.33 95.00 96.00 94.00
F&iE 96.00 92.33 93.67 94.00 93.67 96.00 94.33
PHEFS R 98.67 93.67 96.33 97.00 95.00 94.00 94.33

- 96.95 92.72 94.78 95.06 94.39 95.50 93.50
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Fig.8 Curveof recognition rate of defective packaging paper
under differently shaped light sources

Tab.3 Correlation analysis of differently shaped light sources and defective packaging paper
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Fig.9 Low angle and high angle illumination
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Tab.4 Identification number and recognition rate of
each inner packaging paper under low angle and
high angle illumination

Bers ReA KA (45°) A (60°)
KA SR B RBIR% P BER%
WH 104 97 93.27 100 96.15
YR 104 98 94.23 101 97.12
et 104 96 92.31 102 98.08
M 104 97 93.27 101 97.12
T 104 96 92.31 100 96.15
ZIE 104 9 92.31 101 97.12

T 104 96.67 92.95 100.83 96.96
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Fig.10 Recognition rate of visual inspection of defective
packaging paper under low angle and high angle illumination
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Tab.5 Correlation analysis of different angle light sources
and defective packaging paper
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Tab.6 Visual recognition of inner packaging paper in September
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