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Detection of spun yarn breakage based on Euclidean distance

WANG Wenwen ZHAO Jing LIU Jihong
( Key Laboratory of Eco-Textiles Ministry of Education Jiangnan University Wuxi 214122 China)

Abstract: Broken yarn inspection is an important part of spun yarn production management. In order to achieve

automatic detection of spun yarns on the mobile device a method of spun yarn detection based on image processing

was proposed. After spun yarn images of the spinning section were collected the Euclidean distance linear mapping

binary image transformation threshold segmentation connected domain denoising image expansion and so on were

used to obtain the clear spun yarn images and then through the statistical analysis of the yarn pixels broken yarn

situations of sun yarns were gained. Through binary image analysis of the 20S 40S and 60S yarns in the spinning

section of production process the results show that the method can correctly judge the yarn breakage of the spinning

section and the balloon section.

Key words: Euclidean distance; balloon section; spinning section; broken yarn; spun yarn; image processing

30
: 2017-05-06 : 20174201
( JUSRP51417B) ; (
(2014)37 )
(1993—)
. : 7485830 @ qq.

como

78

10



v40%)

55 Vol.55 No. 1
2018 1 Journal of Silk Jan. 2018
1
1 A) 3 o
500 cCD JEinan 2% ‘
2592 x 1944 !
BT
77 ms USB T
| mewm |
1 . v
| mxsmmzn |
15 cm !
| mewk |
Fig.3 Image processing flow chart
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Fig.8 Morphological expansion image
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Lab L* Fig.10  Binary image of broken yarn in balloon segment
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Tab.1 Yarn collection by image method
/(v min~") /( *m™")
60S 12 000 1 660
408 12 000 1 660 °
208 12 000 1 660
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Tab.2 Performance parameter of raw cottons
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7.72 2.23  1.76 29.080 9.200 4.260 31.400
9 o

12

Fig.12  Broken yarn image of balloon segment
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Fig.9 Broken yarn image of balloon segment
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Tab.5 White pixel ratio of 40S yarn binary image
f1%o f1%o
1 13.6 5.1
2 14.9 5.1
3 13.9 6.0
4 12.2 6.0
5 12.7 6.6
6 12.0 4.8
7 13.0 6.3
13
Fig.13 Broken yarn image of spinning section : il - |
9 10.6 5.5
10 10.9 4.8
6 20S
Tab.6 White pixel ratio of 208 yarn binary image
14 S1%o) f1%o)
Fig.14 Binary image of spinning sectio 1 12.9 7.0
2 12.9 5.6
S, 3 12.7 5.2
7= (4) 4 13.4 7.2
f 255 5 11.5 6.0
S, 255 S 6 10.8 7.5
7 11.9 6.0
) 8 10.8 6.3
3 9 13.3 6.2
4.5 6 10 12.4 6.8
° 4, 5 6
3 o
Tab.3 Optimal proportion value of white pixel of
spun yarn binary image 0<f<8
/S min/%o max /%o G:[ f=8 (5)
60 6.0 5.2 C f
40 10.6 6.6
20 10. 8 7.5 253 o °
3 :
4 603 5.85=60
Tab.4 White pixel ratio of 60S yarn binary image $=19.85=40 (6)
f1%o f1%o 10.0S =20
1 9.0 4.2 4.3
2 8.4 5.2
3 8.7 4.3 255
4 6.7 4.7
5 6.6 4.7 (4)
6 6.5 4.8 S1=0 /=0
7 6.6 4.9
8 6.0 4.6 /=0
9 6.7 4.3 G= 0<f<é
10 6.1 4.7 =6
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