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Simulation and Prediction of Underground Water Dynamics based on RBF Neural Network

LUO Dinggui' > GUO Qing> WANG Xuejun'
1 College of Environmental Sciences Peking University Beijing 100871
2 East-China Institute of Technology Civil and Environmental Engineering Department Fuzhou Jiangxi 344000

Abstract This papae introduces the principles of RBF network and the training methods points out that RBF network has advan-
tageous properties such as independence of the output on initial weight value and adaptation for determining the construction. Using
thé matlab” as the platform we apply the network for simulation and prediction of underground water dynamics of one place. And
reach a good achievement in studying completly a whole process in the construction of training samples assemble and checking samples
assemble pretreatment of original data establishment training inspection and result — evaluation of the neural network. At the same
time drawbacks on BP net such as artificiality for determining the construction inferiority to RBF net on accuracy and speed of
training and random of initial weight value to the outcome are all manifested after comparing RBF net and BP net. In conclusion
RBF network is a neural network model on simulation and prediction of underground water dynamics which is deserved to be popula-
rized.

Key words underground water simulation and prediction of dynamics BP network RBF network

20 80 RBF

matlab

2001
BP
BP

RBF
200 BP

BP Back
Propagation 2001 BP

40242018
2002-5-30
1965



476 2003
Il wl,— X" [ x0.8326
gl=e G =
1 )
Lo.sms XL
matlab 6.5 ¢ G
2002 Demuth 1997 C
Wasserman 1993 C
1 n
V= 3 X w2;
Wl i XL[ q i=1
X'= 21 2% ) xd RBF
b1, 2 wl
. w2
7
q 1Lq / 2 X
/61' /31' — ]2 'LUlﬂ - l;l X bl, T C
wl w?2 bl b2
7’2’1 = e k? ’ = e A % wlﬂ*xl][ ZX/)II : — b2=0
o Il =X"lxo1, ? RBF
0
“wl[»
Fig.1 Construction of RBF network
2
I e dab 6.5
i, o] = o a6
& 2.1
b1, 2002 1
2 RBF
Fig.2 Sketch map for input and output about
the hidden nerve cell in RBF network 2.2
1 14~
bl 18 5
C 2 @) Prenmx
b1 C -1 1 @)
matlab b1 C Prestd 0 1
b1,=0.8326 C,; ®



5 RBF 477
1
Table 1 Monitored data on underground 0.003
water level and impact factors 19
1.6948% 5
m? s7! € X100Pa mm mm m 3.7686%
1 1.5 -10 1.2 1 1.2 6.92 4%
2 1.8 - 10 2 0.8 6.97
3 4 -2 2.5 6 2.4 6.84
4 13 10 5 30 44 6.5 3 RBF
5 5 17 9 18 6.3 5.75 3 3
6 9 22 10 113 6.6 5.54 123
7 10 23 8 29 5.6 5.63
8 9 21 6 74 4.6 5.62 0.003 0.01 1
9 15 5 210 2.3 5.9 3
10 9.5 8.5 5 15 3.5 6.3 3
11 5.5 0 6.2 14 2.4 6. 12 1
12 12 0.5 4.5 11 0.8 6.
13 5 1 2 1 1 6. 2
14 3 -7 2.5 2 1.3 6.77 2.4 BP
15 7 0 3 4 4.1 6.67
16 10 10 7 0 3.2 6.33
BP
17 4.5 18 10 19 6.5 5.82
18 § 215 11 81 7.7 5.58 2.4.1 BP
19 57 22 5.5 186 5.5 5.48 5 1
20 35 19 5 114 4.6 5.38 11
21 39 13 5 60 3.6 5.51
22 23 6 3 35 2.6 5.84
23 11 2 417 63 matlab
24 4.5 -7 1 6 1 6.56 tansig  purelin Powell-Beale
matlab
2.3 traincgb
1 RBF
5 1 matlab
newrb 1998 2002
radbas dist 2.4.2 BP 4
netprod 0.001 0.0001 0.00001 BP 3~4
purelin dotprod net-
sum 1998 2002 1
2
2 BP
2 RBF
Table 2 Relationship among fitting error generalization error and mean squares error in RBF network
% %
14 15 16 17 18
0.1 4 2.4059 4.0485 0.3597 1.8798 0.8519 6.9383
0.01 12 4.5999 1.2495 1.9865 2.0323 0.614 4.5999 2.067
0.005 13 4.0541 1.2349 2.7511 1.9714 0.6984 4.0541 1.8873
0.003 14 3.7686 1.9938 2.5896 2.667 0.8093 3.7686 1.6948
0.002 15 4.3711 0.59738 4.6132 2.9475 0.4611 4.6132 1.446
0.001 17 4.5395 2.4582 5.862 4.0232 0.9883 5.862 0.5531
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3
Table 3  Effect for data pretreatment method to results of the network
(%) %
14 15 16 17 18
1 0.03 3.7686 1.9938 2.5896 2.667 0.809 3.7686 1.6948
2 0.01 3.3457 3.6511 1.6802 0.30445 3.1201 3.6511 2.2332
1 10.573 9.2367 4.3616 4.0191 8.493 10.573 12.526
1- -11 2-0 3-
4 BP
Table 4 Experimental results for the dependence of BP network on initial weight value
% %
14 15 16 17 18
1 89 3.6235 5.9782 15.834 0.2449 7.3573 15.834 1.039
0.001 2 33 2.4167 .4889 4.5997 2.748 3.0542 8.4889 1.2532
3 94 4.2931 0.25671 10.633 1.4738 4.0307 10.633 1.1605
4 70 2.912 5.9664 0.7478 3.487 35187 5.9664 1.2602
1 117 3.5585 1.0414 4.28 8.3336 1.6329 8.3336 0.2606
0.0001 2 85 2.7315 7.2336 6.653 0.0136 2.1714 7.2336 0.2656
3 159 3.1014 7.028 15.311 0.47124 10.368 15.311 0.3169
1 300 2.7397 1.3411 15.893 1.5422 6.3726 15.893 0.0913
0.0001 2 154 3.0261 0.6460 6.4449 5.1405 1.7783 6.4449 0.1159
3 132 2.2739 10.73 7.8112 4754 0.21642 10.73 0.0937
-1 1
2 2 RBF 2002,
BP RBF . 132 14~16.
3 BP RBF
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