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Yarn Defects Detection Algorithm Combined with Spatial
Fuzzy C-Means Clustering

Zhao Yan", Zhang Huanhuan, Jing Junfeng, Li Pengfei

School of Electronics and Information, Xi' an Polytechnic University, Xi'an, Shaanxi 710048, China

Abstract In order to accurately evaluate the types and number of yarn defects, an algorithm of yarn defects
detection based on spatial fuzzy C-means (FCM) clustering is proposed in this paper. First, the spatial FCM
clustering algorithm is used to extract the yarn strips. Then, morphological opening operation is performed on the
yarn strips to obtain accurate yarn strips, and the number of pixels between the upper and lower edges of the yarn is
used to calculate the measured diameter and average diameter of the yarn. Finally, the type and number of yarn
defects are determined according to the standard of yarn defects. In order to verify the validity and accuracy of the
algorithm, a variety of pure cotton yarns with different linear densities are tested, and experimental results are
compared with the capacitive yarn defects classifier. The results show that the algorithm is in good agreement with
the result of capacitance detection, and it is cheap and not easy to be affected by environmental temperature,
humidity and other factors.

Key words image processing; fuzzy C-means clustering algorithm; yarn strips; morphological opening operation;
yarn defects
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Fig. 1 Types of the yarn defects
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Table 1  Examples of the yarn defects

Type Samplel

Sample2 Sample3

Nep
Thick place
Thin place
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Fig. 2 Flow chart of our algorithm for detecting yarn defects
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Fig. 3 Processing results obtained with different parameters. (a) p=1, ¢q=0; (b) p=1, ¢q=1; (¢c) p=0, ¢g=2
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yarn; (b) processing result of clustering
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Fig. 5 Processing result of the morphological open
operation
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Table 2 Average diameter and theoretical diameter of

the yarn

Linear Theoretical Detection of average

density /tex diameter /mm diameter /mm

28.7 0.198 0.212
18.2 0. 160 0.172
14.5 0.144 0.154
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Fig. 6 Flow chart of the yarn defects detection
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Table 3 Yarn defects detected by our algorithm

Type Samplel Sample2 Sample3

Nep

Thick place

Thin place
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Table 4 Yarn defects detection results of different spatial parameters and visual inspection methods
Linear density /tex Parameter Nep Thick place Thin place
p=1,qg=0 23 25 5
p=1.q=1 21 24 4
14.5
p=0,q=2 24 27 2
visual inspection 23 26 2
p=1.q=0 23 23 5
p=1,q=1 20 24 4
18.2
p=0.q=2 23 25 3
visual inspection 23 24 3
p=1.q=0 21 25 10
p=1.q=1 20 25 11
28.7
p=0,q=2 21 27 8
visual inspection 20 26 6
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Table 5 Results of yarn defects detected by different algorithms
Linear density /tex Algorithm Nep Thick place Thin place
ours 24 27 2
14.5
capacitive method 23 28 2
ours 23 25 3
18.2
capacitive method 21 26 2
ours 21 27 8
28.7
capacitive method 22 27 9
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