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Solution of thermal conduction coefficient from BP network
He Faxiang Huang Ying

(Hydraulic Eng. Dep. of Sichuan University, Chengdu 610065) (Power School of Yuman Polytechni ¢ University, Kunming 650051)

Abstract In order to calculate the themal conduction coefficient of earths, neural network technique is used to map the nomlinearity among the
physical indexes of earth and an expected result is obtained. It is shown that a BP-network is useful to map the non-linear relationship among the co-
efficient and other indexes and this technique is more accurate than linear regression and further applications are expected.
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Table 1 The relationship between thermal conduction

coefficient and physical index of soilmass

(R*)
O/g° cm 3 A=—5.066 1+ 3. 055{ €} yoem 3 0.90 1
S/ % A= 0.7906+0.6154S, 0.776 8
w/ % A= 0.809 7+ 0. 030 7w 0.757 4
Py/g > em > A =4.5828 1.893 1{F,} can 0.280 4 1 BP
n A= 0.65511+5.2647n 0.283 4 Fig. 1 ANN topology
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3 (ANN ) Table 2 Mean square errors of training and fitting
of thermal conduction coefficient (10 *w/ m° k)
1-2 3 4 5 6 7 9
( 2.214 208 2.02 1.975 1.633 1.729
) 5.644 6.640 33.395 32.664 10.554 23.844
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Fig. 2 Block diagram of the program

(D ,

@

BP



1 BP 87
3
Table 3 Sample training and fitting results
( /Wem K™D
/g°cm 3
2 10. 660 0. 337 1.830 1. 105 1. 182 —0.077
3 6. 810 0. 327 1.857 1. 081 1. 000 0. 081
4 1. 970 0. 305 1.918 0. 870 0. 926 —0.05%
6 18. 730 0. 364 1.755 1.297 1. 282 0.015
8 7. 520 0. 323 1.869 1. 033 1. 077 —0.04 0. 006 64
9 2. 890 0.312 1.89 0. %8 0. 929 0. 039
12 0. 000 0. 280 1.987 0. 970 0. %7 0.023
13 8. 180 0. 337 1.829 0. 867 0. 877 —0.010
15 0. 000 0. 325 1.863 0. 629 0. 629 0. 000
10 13. 560 0.324 1.867 1. 355 1. 378 —0.023
7 11. 780 0. 34 1.838 1. 165 1.302 —0.137 0.005 64
5 14. 980 0. 352 1.78 1. 277 1. 285 —0.008
1 15. 090 0. 352 1.78 1.357 1. 301 0. 056
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