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Density Image Detection of Yarn-Dyed Woven Fabric
Based on Multi-Directional Light Source

CHEN Kaifeng, XIANG Zhong,SHI Weimin
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract : Aiming at the difficulty of density detection of yarn-dyed woven fabrics with different color, a yarn-dyed woven
fabric density detection algorithm based on multi-directional light source was proposed. The three-dimensional surface
structure of fabric was used to weaken the color signals of yarn-dyed woven fabric, and the fabric was illuminated and
sampled at a specific irradiation angle with four directional light sources with square distribution. The four sampling
images were fused, so that the merged image integrates the sharper portions of each image. For the problem that the
width coefficient in the local weighted regression algorithm cannot be adaptive to the fabric changes, an adaptive
algorithm was proposed to make different fabrics have suitable width coefficients to smooth the projection curves. The
experiments show that the accuracy of the algorithm is up to 99.17% , which is suitable for promotion of the yarn-dyed
woven fabric density detection.

Keywords : yarn-dyed woven fabric ; fabric density detection; multi-directional illumination ; image fusion ; adaptive local

weighted regression algorithm
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Figure 1 Comparison of circular light source and

single light source illumination
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Figure 2

Illumination source and

image acquisition system
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Table 1

Results of different evaluation criteria for

different tilt angles of light source

a/(°) E, g 8
5.0 7.158 8.140 58.762
7.5 7.176 7.595 61.176

10.0 7.214 7.671 65.414

12.5 7.247 7.854 68. 040

15.0 7.284 8.483 72.561

17.5 7.297 8.850 72.770

20.0 7.315 9.212 72.946

22.5 7.260 10. 144 73.218

25.0 7.237 10.294 74.025

27.5 7.269 10.315 73.950

30.0 7.278 9.951 73.853

32.5 7.242 9.736 73.608

35.0 7.196 9.232 73.486
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Figure 3 Fitting curve of different evaluation data
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Figure 4 Yarn-dyed woven fabric images

sampled in different directions
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Figure 5 Wavelet transform fusion process B/7 sy B
Figure 7  Filtered image
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