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Abstract ; In view of the fact that confusion is easy to occur on the vehicle quarter glass production line due to
similarities in their contours, thicknesses and materials, a non-congeneric product detection ( NCPD)
algorithm was proposed for vehicle quarter glass, which combines contour features and color characteristics.
The contour detection of automotive glass was realized by the improved geometric moment matching algorithm.
Detection of its material and thickness was realized by using color characteristics. A combination of the contour
features and color characteristics can help realize the non-congeneric detection of vehicle glass. Experimental
data show that the detection algorithm combining contour features and color characteristics greatly improves the
accuracy of vehicle glass NCPD, and improves the automation degree of vehicle glass detection.
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Fig.1 Detection objects
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Tab.1 Geometric moment profile information

of vehicle glass

‘ JLATA
YEHERE R
nl n2 n3
a 0.669 669 0.050 219 0.110 120
b 0.449 609 0.054 943 0.027 670
c 0.486 086 0.083 863 0.030 431
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Tab.2 Color information of some vehicle glass with

different materials and thicknesses

BRIEF S R G B
2.0C 234.91 254.29 229.96
2.0G 216.04 239.52 213.08
2.0SG 131.2 167.92 139.66
3.0C 227.08 242.28 221.98
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Fig.2 Improved geometric moment matching
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algorithm flow chart
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Tab.3 Contour and area feature data of the detected objects

TR/
B nl n2 n3 n4

R pixel
a 0.669 669 0.050 219 0.110 120 0.022 920 1 020 979

b 0449 609 0.054 943 0.027 670 0.000 906 1 504 297
¢ 0486086 0.083 863 0.030 431 0.001 715 1 500 776
d 0303087 0.007 534 0.00402 0.000 352 2201 377
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Tab.4 Traditional geometric moment matching algorithm

- FH—H | |
pppe AR/ IEBRBUM MERRR/ A IESRVUR dERRR/ B/ RSB fERR/
H B R % A B R % A B R %
a 100 95 95 100 2 2 300 207 69
b 100 97 97 100 3 3 300 222 74
c 100 96 96 100 5 5 300 180 60
d 100 100 100 100 0 0 300 171 57
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Tab.5 Improved geometric moment matching algorithm
F—H | H=d
¥ : " . : " . : "
Be g s IERRR dEERR/ s IEREN R/ ey IEWRE HERR/
A B R % A B R % A B R %
a 100 96 96 100 100 100 300 294 98
b 100 100 100 100 100 100 300 291 97
¢ 100 99 99 100 99 99 300 294 98
d 100 100 100 100 100 100 300 288 96
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Fig.3 Color detection flow chart
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Fig.4 Part of the boundary image after mean filtering
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Fig.5 Mask
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Tab.6 Color templates of some vehicle glasses

PIEAS R+G+B R/(R+G+B)  G/(R+G+B)
2.0C 2.820 2 0.326 6 0.353 6
2.1C 2.711 1 0.328 5 0.350 4
2.1G 2.622 1 0.323 1 0.358 2
2.18G 1.720 7 0.399 0 0.382 7
3.5G 2.388 1 03121 0.360 5
3.55G 0.690 0 0.438 8 0.561 2
4.08G 0.621 0 0.403 7 0.493 9
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Tab.7 Color detection experiment results

BRI IR B TERR U B B e R %

2.0C 900 890 98.89
2.1C 900 893 99.22
3.5C 900 900 100.00
4.0G 900 899 99.89
1y - - 99.50
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Tab.8 Test results of non-congeneric product detection

BRSO RE B ERUNEC R TR %
2.0C 120 118 98.30
2.1C 120 119 99.20
3.5C 120 116 96.70
4.0C 120 118 98.30
2.0G 120 119 99.20
2.1G 120 120 100.00
3.5G 120 119 99.20
4.0G 120 120 100.00
2.08G 120 114 95.00
2.18G 120 120 100.00
3.55G 120 120 100.00
4.08G6 120 117 97.50
1 - - 98.62
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