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Comparative study of feature extraction for fabric smoothness
LIU Chengxia, GAN Min, ZHENG Wenmei
( Fashion Institute, Zhejiang Sci-Tech University, Hangzhou 310018, China)
Abstract: The current evaluation method for fabric smoothness is contrast grading method which has low efficiency
and poor reproducibility. Thus, AATCC smoothness template was used as the object of study in this paper. 3D
scanning was done for the template. Besides,3D features and 2D graydevel co-occurrence matrix parameters were
extracted. Then, the relational expression between 3D & 2D parameters and template grade was gained. Finally,12
pieces of fabrics were used for verification. The results show that, the prediction accuracy of 3D feature roughness
used to predict fabric smoothness grade is higher than that of standard deviation of 2D feature index entropy. Besides,
the smoothness difference between different AATCC templates is not the same; the difference between grade 3 and 3.
5 and the difference between 4 and 5 are very subtle. It is proven that 3D laser scanning technology can be used to test
and evaluate the smoothness of templates and fabrics and its accuracy is higher than the image processing technology.
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Fig.1 3D reconstruction of grade 1 template surface
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Tab.1 3D feature index based on 3D laser scanning
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1 132 2412 49.12 -0.030 76.79
2 130 1681 41.00 —-0.037 62.59
3 133 1363 36.92 -0.020 61.10
3.5 133 1318 36.31 -0. 066 51.53
4 129 778 27.89 -0.025 41.76
130 760 27.57 -0.031 41.35
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Tab.3 Grayevel co-occurrence matrix 2D feature index based on image processing

<y

H

b
B

WAy 1z 1 il X o AR
HfE b2 HfE PR HfE b2 HfE i 22
| 0.524 0.030 1.112 0.074 0.159 0.049 2.482 0.276
0.552 0.020 1.015 0.058 0.106 0.028 3.505 0.297
3 0.768 0.008 0.578 0.025 0.051 0.010 7.459 0.489
3.5 0. 868 0.007 0.309 0.022 0.020 0.007 14.587 1.084
0.584 0.007 0.744 0.024 0.045 0.008 4.695 0.116
5 0.842 0. 006 0.384 0.019 0.030 0.007 11.761 0.767
x4 BIRFEQS R R
Tab.4 Correlation coefficients between template grade and 2D feature index
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Tab.5 Objective indexes of fabric smoothness and smoothness grade
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