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Skew Detection and Weft Density Identification for Fabric Images

WU Hai-hong, ZHANG Ming-min, PAN Zhi-geng
( State Key Laboratory of CAD&CG, Zhejiang University, Hangzhou 310027)

Abstract Automatic identification of structural characteristics is an important research area for computer aided design of
woven fabric. Since the skew is inevitable during fabric scanning, a fast skew detection algorithm based on Hough transform
for the fabric surface image is proposed. In order to reduce compute complexity, the information of weft direction is
extracted from the gradient of fabric image firstly. Then, hierarchical Hough transform is used to estimate the skew angle of
fabric image with satisfactory precision. Finally, based upon the skew detection process, a novel algorithm to identifying the
weft density is introduced, which is independent of the image skew. The projection profile on skew angle is used to,

determine the arrangement of weft yarns, and the density of weft is easily computed. The experimental results show the
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practicability and efficiency of our method.
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Fig.1 Weft direction indication and the result of Hough transform
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Fig.3 The result of two level Hough transform for weft direction
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Fig.4 Results comparison between the two weft segmentation algorithms
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Tab.1 Distribution percentage in different error ranges for skew detection

. i Loloviploioiai A A 2 R X 6 5 40 (% )
[0.0°,0.1°] [0.2°,0.3°] 0.4° 0.5° <0.3° [0.0°,0.1°] [0.2°,0.3°] 0.4° '0.5° <0.3
BE1(E S(a)) 64.7 23.5 7.8 3.9 88.2 96. 1 3.9 0 0 100
#o2(ES5(b)) — —_ - —_ — 80.4 15.7 3.9 0 96.1
@B (E1(a)) 49.0 39.2 7.8 3.9  61.5 84.4 7.8 7.8 0 92.2
FH&(E4(a)) - — - - — 56.9 31.4 11.7 0 88.3
®2 HRAMATHSYTERNNREFERARARAEENME SR
Tab.2 Distribution percentage in different error ranges for weft density recognition in the skew case
EHLnt 5 AXFAERTRGEFNEERENTIE(D)
T 45 8 (L cm)
[0.0,0.2) [0.2,0.4) [0.4,0.6) (0.6,0.8) [0.8,1.0) =1.0
AL 1B 5(a)) 36.6 80.0 20.0 0 0 0 0
#e2(E5(b)) 37.8 29.2 50.0 20.8 0 0 0
B (@ 1(a)) 35.6 36.0 28.0 32.0 4.0 0 0
T (B 4(a)) 37.8 41.7 16.7 16.7 0.4 0 25.5
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