56 1 407 Vol.56 No. 1
2019 1 Journal of Silk Jan. 2019

DOI: 10.3969/j. issn. 1001-7003. 2019. 01. 005

( 214122)
; Gabor
96% o
92% 0
; ; Gabor X ;
: TS103.7 T A : 1001-7003( 2019) 01-0028-05 1 011105

Bobbin inspection and classification based on machine vision
GAO Chang LIU Haoke LIU Jihong
( Key Laboratory of Eco-Textiles Ministry of Education Jiangnan University Wuxi 214122 China)

Abstract: To achieve residual yarn detection and bobbin classification of bobbin conveying device in automatic
winder a method of bobbin classification based on machine vision was proposed. The image of bobbin was captured
and then divided into several areas. In each partition geometric features representing the shape and symmetry of
corresponding partition were constructed based on the sizes of foreground background and convex hull area. The
Gabor filter bank was used to enhance the target texture information and the texture features of each partition were
constructed by the dominant color extraction and color difference calculation. The classification was conducted by
utilizing features extracted with multi-elassification support vector machine. The samples were classified into three
types: empty bobbins yarn bobbins and residual-yarn bobbins. The cross—validation results of the classification
algorithm showed that the classification accuracy of the cotton yarn bobbins with various tube wall colors by the
classifier reached more than 96% under various parameter levels; the tests of multi-species yarns showed that the
classification true positive rate of yarn bobbins with yarns of different fineness and color reached more than 92% .
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Tab.1 Parameters settings of classifiers
o o o
1 10 (23 4) 1° 10 {234 5) 217 10 {12345)
27 20 {2 3 4} 12* 20 {2 345} 22* 20 {12345}
3¢ 30 (23 4) 13* 30 {23 45) 23 30 {12345)
47 40 {2 3 4} 14" 40 {2 345} 24* 40 {12345}
5" 50 {2 3 4} 15* 50 {2345} 25* 50 {12345}
6" 60 {2 3 4} 16" 60 {2 3 4 5} 26" 60 {12345}
7* 70 {2 3 4} 17* 70 {2345} 27* 70 {12345}
8* 80 {23 4) 18* 80 {2345) 28" 80 {12345)
9* 90 (23 4) 19* 90 {2345) 20 90 {(12345)
10* 100 {23 4) 20 100 {23 45) 30* 100 {12345)
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Fig.5 Test results of classifiers with different parameters
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Tab.2 Classification accuracy under different yarn types
FN TPR /%
17* 18% 19* 20* 27" 28* 29* 307 17 18" 19* 20" 27% 28* 20 307
7.3 tex 123 6 7 8 6 5 4 2 3 9512 94.31 93.50 95.12 95.94 96.75 98.37 97.56
4.8 tex 127 8 9 7 6 7 7 6 6 93.70 92.91 94.49 95.28 94.49 94.49 95.28 95.28
18.4 tex 150 11 9 5 7 9 8 6 5 92.67 94.00 96.67 95.33 94.00 94.67 96.00 96.67
18.4 tex 115 S 3 3 4 2 4 2 1 95.6597.39 97.39 96.52 98.26 96.52 98.26 99.13
18.4 tex 115 6 4 6 4 5 5 5 4 94.78 96.52 94.78 96.52 95.65 95.65 95.65 96.52
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