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Comparison of the Explanation on Visual Texture of Cotton Textiles

using Regression Analysis and ANFIS — on Warmness
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Jeong-Ah Ju**t - Hyo-Seon Ryu**
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Dept. of Clothing & Textiles, Seoul National University

Abstract : The regression analysis and Adaptive -Network based Fuzzy-inference system (ANFIS) were applied
to the explanation on human's visual texture of cotton fabrics with 7 mechanical properties, The ANFIS uses
the structure with fuzzy membership function and neural network, The results obtained by the statistical
analysis through the coefficient of correlation and regression analysis showed that subjective texture had a
linear relationship with mechanical properties, But It had a relatively low coefficient of determination and
was difficult that the statistical analysis explained other relationship with the exception of a lineality and
interaction among mechanical properties. Comparing the statistical analysis, the ANFIS was an effective tool
to explain human's non-linear perceptions and their interactions, But to apply ANFIS to human's perceptions
more effectively, it is necessary to discriminate effective input variables through controlling the properties of
samples,

Key words : ANFIS, regression analysis, visual texture, mechanical properties
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H 1. Description of mechanical properties,

Symbol Description Unit
B | Bending rigidity of - m/em
Bending
2HB | Hysteresis of - on/em

MIU | Coefficient of friction

Surface | MMD | Mean deviation of MIU

SMD | Geometrical roughness micron
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32 1, Fuzzy Model and Structure of ANFIS
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H 3. Mechanical properties of samples

MU | MMD | sMD | B | oHp | Tekness) Weight
(mm) | (g/m’)
1] 013 (0017|810 | 038 | 0.49 | 045 | 283.7
2| 015 | 0014 | 394 | 007 | 0.12 | 053 | 2044
3 016 [ 0023|1408 | 035 | 0.54 | 073 | 2881
41017 10059 | 1486 | 008 | 0.17 | 071 | 2355
51035 | 0.024 | 1143 | 019 | 0.30 | 1.76 | 308.7
6 017 [0025| 735 | 081 | 1.07 | 1.04 |427.2
71019 [ 0036 | 884 | 021 | 034 | 069 | 2429
8| 015 | 0033 ] 906 | 015 | 0.22 | 037 | 2051
9| 014 [0.018| 423 | 0,08 | 0.08 | 021 | 1246
10| 0.29 | 0.024 | 7.56 | 0.03 | 0.07 | 0.36 | 118.6
11| 032 [0.018] 881 | 016 | 035 | 091 |299.1
12| 031 [ 0016|1148 | 0,04 | 0.21 | 0.68 | 219.0

mechanical properties

H 4, Correlation Coefficients of visual texture and

FAR-ra 2d HaZ
= -0.017 0.499* -0.303*
A 0.280 ** 0.351* -0.214*

B -0.122% 0,132 0.011
2HB 0.008 0.075 -0.073
MIU -0,265* 0,614 0,162+
MMD 0.187* -0,141* -0,383%
SMD 0.267* 0.314* 0,422
* p (0.1, *p(0.01
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Warmness
=5 P =35 A
_E TP H|ZZE5A 4 HE3 | RO
5 | 588 oo
= B BEQX} H|Et
A -1.731 0.099
1 0.377
MIU 8.523 0.461 0.614
O 0,951 0.073
2 0.280
7 1.349 0.091 0.529

H 6. Multiple Regression analysis of thickness and MIU

on Warmness

HIEZESHAS HESHAS
e hans R2
B HEQX H|E}
4 -1.697 0.098
MIU 6.634 0.636 0.478 0.396
57 0.495 0,117 0,194

H 7. Step—wise Regression of Warmness
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PASa] -1.731 0,099
1 0.377
MIU 8.523 0,461 0.614
AT 2,162 0,103
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2HB 1.099 0.117 0.291
A 1,922 0.107
MIU 6.350 0.584 0.457
3 0.494
2HB 6.114 0.827 1.618
B -6.487 1,060 -1.366
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MU =0.233 MMD = 0.0365 SMD=9.4 B=0422 2HB=0.568hickness = 0.998/6i0h = 273 armness = 4 65
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T2 5, Relationship between MIU and Thickness on
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