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Study on thermal resistance prediction model of fabrics based on

general regression neural network
ZHOU Junwen SONG Xiaoxia

( Fashion College Shanghai University of Engineering Science Shanghai 201620 China)
Abstract: Thermal resistance is an important measurement index of the thermal comfort of fabrics. The heat
resistance value of fabrics in different environments is mostly gained by testing. Thermal resistance values of different
fabrics were tested under different environments through YG ( B) 606G textile thermal resistance and moisture
resistance equipment. Thermal resistance values of fabrics under different environments were predicted with a few
input parameters by Matlab and GRNN ( General Regression Neural Network). Compared with traditional test
smaller experiment indexes are needed by using GRNN. At the same time the method is simpler more convenient
and more accurate. Compared with BP( Back Propagation) neural network fewer subjective indexes are needed in
GRNN  so the prediction result of the model is more objective and more accurate. Wilcoxon signed rank test paired
sample test result indicates that the predictions of GRNN are more accurate and more reliable.
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Tab.1 Basic information of fabric
1% /tex /mm
408 +20D 95.30 +4.70 3.85x10° +1.16 x 10° 0.542 34 28
408 +20D 95.40 +4.60  3.85x10° +1.16 x 10° 0.592 34 28
408 +20D 95.30 +4.70 3.85x10° +1.16 x 10° 0.524 34 28
408 100. 00 3.85 x 10’ 0.754 34 28
YG( B) 606G 1 m/s 15.20.25.30 C;
( ) 3) ( 4 ) 65%
12 : 25 C 0.1.0.5.1.0.1.5 m/s,
1) ( 4 ) 25 C 3
1l m/s 65% 70% 715% 80% ; 2 o
2) ( 4 ) 65% 2
2
Tab.2 Results of the experiment
/% /C /(mes™")
65 70 75 80 15 20 25 30 0.1 0.5 1.0 1.5
1 0.0270 0.0233 0.0221 0.0265 0.0261 0.0275 0.0270 0.0321 0.0321 0.0314 0.0270 0.0260
100% 2 0.0290 0.0289 0.0279 0.0268 0.0275 0.0287 0.0290 0.0340 0.0313 0.0303 0.0290 0.0289
3 0.0286 0.0310 0.0295 0.0315 0.0285 0.0247 0.0286 0.0389 0.0356 0.0299 0.0286 0.0279
1 0.0264 0.0286 0.0301 0.0233 0.0298 0.0289 0.0264 0.0321 0.0270 0.0313 0.0264 0.0286
+ 2 0.0338 0.0294 0.0364 0.0274 0.0328 0.0314 0.0338 0.0397 0.0365 0.0273 0.0335 0.0293
3 0.0300 0.0304 0.0303 0.0286 0.0298 0.0313 0.0300 0.0355 0.0316 0.0314 0.0300 0.0297
1 0.0198 0.0212 0.0212 0.0246 0.0228 0.0227 0.0198 0.0299 0.0186 0.0253 0.0198 0.024 1
* 2 0.0205 0.0231 0.0228 0.0251 0.0240 0.0232 0.0205 0.0296 0.0212 0.0266 0.0205 0.0243
3 0.0214 0.0231 0.0241 0.0252 0.0260 0.0233 0.0214 0.0296 0.0197 0.0282 0.0214 0.0243
1 0.0216 0.0236 0.0268 0.0234 0.0240 0.0260 0.0216 0.0324 0.0298 0.0205 0.0216 0.0246
" 2 0.0234 0.0245 0.0269 0.0242 0.0267 0.0267 0.0234 0.0369 0.0264 0.0183 0.0234 0.0221
3 0.0256 0.0258 0.0295 0.0248 0.0235 0.0223 0.0256 0.0337 0.0273 0.0173 0.0256 0.0229
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Fig.1 The change of thermal resistance values in different humidity temperature and wind speed
1 )
o SPSS o
2.1.1
A GRNN
GRNN o
2 GRNN a=f W =pl1b) =radbas( 1IW=pl1b)  (4)
2.1 GRNN s radbas o
GRNN RBF ( a(n) =radbas(n) =e ™" (5)
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2.2 GRNN :
indices = crossvalind  ‘Kfold’  length( p_train) n)
5 (12)
: length( p_train)
~ n n o
" . GRNN n-1/n 1/n
net = newgrnn( p_cv_train t_cv_train spread)
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Tab.3 Desired input
1 2 3 4 5 6 7 8 9 10

0.3333 1.0000 -1.0000 -1.0000 -1.0000 -1.0000 -1.0000 -1.0000 -0.3333 1.0000
0.3333 0.3333 -1.0000 -0.3333 1.000 0 0.3333 0.3333 0.3333 0.3333 0.3333
0.2857 0.2857 -1.0000 -0.4286 1.0000 0.2857 0.2875
-1.0000 -1.0000 -1.0000 -1.0000 -1.0000 -1.0000 —-1.0000 -1.0000 1.000 0 1.000 0

0.2857 0.2857 0.2857

11 12 13

14

15 16 17 18 19 20

-1.0000 -1.0000 -1.0000 -1.0000 -1.0000 -0.3333 1.0000 -1.0000 -1.0000 -1.0000
0.3333 0.3333 0.3333 0.3333 -1.0000 -0.3333 1.000 0
1.000 0 0.2857 0.2857 0.2857 0.2857 0.2857 0.2857
1.0000 -0.4087 0.4087 -0.4087 -0.4087 -0.4087 -0.4087

0.3333 1.0000 0.3333
0.2857 0.2857 -0.4286
1.0000 1.000 0 1.000 0

21 22 23

24

25 26 27

-1.0000 -1.0000 -1.0000
0.3333 0.3333 0.3333
-1.0000 -0.4286 0.2857

0.3333 1.0000 -1.0000 -1.0000
0.3333 0.3333 -1.0000 -0.3333
0.2857 0.2857 0.2857 0.2857
-0.4087 -0.4087 -0.8435 -0.8435 -0.8435 -0.8435 -0.8435

4 3.2 BP
Tab.4 Desired output GRNN GRNN
BP( Back

1 -0.0859 10 -0.093 8 19 -0.2617 Propagation) i
i 8 (1)?; ; i; ? Z?)SZ) 2(1) 8 2;52 show =50 epochs =2000 goal = 107" trainlm
4 -0.0312 13 0.3242 22 —-1.0000 BP ( 2) o
5 0.9102 14 0.2305 23 -0.7812 :
6 0.6758| 15 -0.4336| 24 -0.5313 net_bp = newff( minmax(p) n 1 { ‘tansig’
7 0.3867| 16 -0.3047| 25  -0.2656 urelid}  “trainlm’) (14)
8 0.0430|| 17 -0.3633|| 26  -0.3477 - sansig purelin
9 0.2617 18 -0.2930| 27 -0.4883 0
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o spread ) "t : i ; '
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spread =0.6 : e
Matlab . Wit Chocs 0 = e
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o 4 -
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4 ( grnn-prediction—result)  :0.0297. W Miimum geadient reached
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Fig.2 Training BP Neural Network
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BP ( bppre-

diction—result)  :0.034 7.0.031 7.0.026 8.0.028 5;
14.9634 x107°.1.189 4 x 1072,
8.6310x107°.4.2266 x107°,

3.3
: GRNN
BP - GRNN
: BP
( 5
Wilcoxon 1
GRNN 2 BP
o 5 GRNN
P, =0.285 P, 0.05
GRNN
. BP P, =0. 068
P, 0.05 BP
o P, >P, 1( GRNN
) o
5
Tab.5 Results of the test
1- 2—
A -1.069° —-1.826"
( ) 0.285 0.068
4
GRNN BP
GRNN BP
o Wilcoxon
GRNN
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