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Abstract

The method evaluating the wrinkle appearance objectively with the CCD laser displacement sensor(CCD
-LDS)system was described in this paper. A CCD was employed as the light-receiving element in the sys-
tem, of which sensor enables to obtain the stably, highly accurate displacement measurement, regardless of
~ the light quantity distribution of the beam spot. The wrinkle grades of standard replicas and fabrics were
" measured and analyzed with the system, which was an excellent tool for investigating 3-D surface shapes
of wrinkles. The contours of wrinkle surfaces were also analyzed with the fractal method. Following con-
clusions were obtained : 1)It provided the high precision for measuring wrinkle shapes ; 2)Fractal dimen-
sions of wrinkle surfaces could quantify the wrinkle grades of replicas. ‘Then, the method to objectively
evaluate and to predict the wrinkle grades using the neural network was proposed in this paper. The wrin-
kle grades could be predicted by use of their textural features and mechanical parameters. The correlation
coefficient between the predicted value and practical wrinkle grade was as high as 0.90.The results showed
that the wrinkled grades of cotton fabrics not only could successfully be predicted using the neural net-
work model that has been trained, but also could precisely be done using the one that has not been learned.
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Fig.3 Box dimension estimation by fractal analysis method.
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Table 1 Outline of samples.

W T en::;a:}:r]e de.x;igc Line?:eiinsity

No. (mglem’) (mm) Warp et Warp  Weft
1 14814 0.335 23 25.0 25.37 27.00
2 34795  0.63 17.5 17.5 57.90 123.36
3 21.046 048 23.5 435 2501 2955
4 11.763  0.175 27 56.0 11.11  14.46

5 12116 0205  29.5 68.0 12.76  9.86
6 12.3 0.275 48 36.5 14.49 13.64
7 9.801 -0.195 26 320 16.90 18.68
8 13.739  0.26 30.5 475 1429 16.67
9 13.841 0.25 48.5 320 15.02 14.04
10 13243 0225 485 315 18.67 17.19
11 28.294 0.56 21.5 24.0 36.08 41.78
12 11382 0.24 25 285 13.43 14.04
13 12375  0.355 20 23.0 24.62 24.29
14  47.602 0.815 19.5 21.0 7127 48.35
15 12964 0.22 28 320 15.92  15.39
16 17.6 0.325 15 36.5 28.87 28.22
17 10683 022 23 305 2200 12.12
18 11.941 022 355 47.5 12.69 12.51
19  9.0945 0.155 42 70.0 733 684
20 26612 0415 215 36.5 4222 36.91
21 14.764-  0.305 24 270 2541 2522
22 18388 0475 135 25.5 60.01 61.49
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Table 2 The mechanical parameters, cover factor, fractal dimension

of surface and wrinkle ‘grade of cotton fabrics.

No. LT WT RT EMT G 2HG 2HGS B 2HB C D, WG
1 0729 1023 3519 560 1463 365 712 0060 0084 333 2496 124
2 0860 7.67 4358 356 6281 2338 2169 0680 1.001 383 - 2438 1.67
3 0750 585 4803 312 2281 600 800 0215 0298 338 256 077
4 088 83 5013 3580 1844 150 862 0.098 0113 261 2500 122
5° 0869 685 4723 307 1363 153 787 0134 0091 307 2543 09
6 0809 350 4887 180 0875 137 418 0.155 0138 526 2451 157
7 0800 740 4373 395 1438 237 743 0061 0067 308 2516 1.10
8 0938 372 4698 158 4.031 1475 1350 0.150 0268 - 33.2 2476 139
9 0872 392 4875 175 0888 137 462 0081 0053 540 2355 230
10 0803 290 5313 - 145 1025 142 587 0199 0.134 603 2493 126
11 0700 1073 4773 612 1650 222 492 0180 0.151. 372 2432 171
12 0643 © 945 4622 575 0975 142 340 043 0029 264 2418 182
13 0611 11.63 4018 7.80 0738 122 267 0053 0040 286 2543 0.90
14 1131 2135 454 1025 5156 1131 140 0485 0460 493 2368 220
15 0612 920 4287 620 1.750 312 643 0064 0051 321 2443 1.63
16 0732 1170 3452 645 1975 395 725 0116 0.114 232 2527 1.02
17 0.686 11.65 4404 695 0888 110 250 0109 0067 311 2451 157
18 0643 1083 4886 672 0575 127 205 0046 0039 364 2450 158
19 0735 7.625 3812 435 0275. 036 0.625 0044 0013 327 2420 174
20 0742 430 4735 220 4063 362 2088 1150 055 402 2457 153
21 06905 8875 4713 532 1563 292 635 0085 0073 348 249 124
22 0620 1413 3376 975 1 290 425 0.080 0.080 301 2530 1.00

Table 3 Correlation coefficient between wrinkle grade and mechanical

& structural parameters.
LT WT Rr  EMT G 2HG 2HG5 2HG5/G B 2HBB C w
Wo 033 013 024 003 021 016  0.09 030 026 -033 048 035
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Fig.7 Root-mean-square error-value of neural
network model.
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