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Research on Improved On - Line Learning Algorithm of

RBF Neural Network
ZHANG Xiao-ming, WANG Yan-shun
(School of Information Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract: In order to meet the requirements of embedded applications and real - time environment better,
an improved on - line learning algorithm of Radial Basis Function (RBF) neural network based on resource
allocation network (RAN) is proposed. A hierarchical learning rate factor is introduced into this algorithm
in the network parameter adjustment process. Different learning rate factors are selected to take part in
the learning process according to the absolute value of the error between theoretical output and network
output. VCH6. 0 software simulation experiments show that compared with the traditional RBF neural
network online learning algorithm, the improved RBF neural network on - line learning algorithm can fur-
ther reduce the output error without increasing the size of the network.
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Fig. 1 Basic structure of RBF neural network
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Table 1 The network results obtained after the study

WSS WATh HEEAUE e
0 —0.101 596 —1.931 932 0. 755 458
1 1. 633 866 1.156 786 1. 302 799
2 —1.223 854 1.101 265 0. 694 217
3 0.738 442 1.338 542 0.523 038
4 1.190 115 0.753 826 0. 365 696
5 0. 000 000 0.002 335 0.681 071
6 —2.703 779 0.533 744 1.131 955
7 —2.170 740 0.046 985 0. 446 725
8 —0. 900 796 0.299 795 0.397 967
9 0. 000 000 0.002 335 0. 322 598
10 —1.752 478 0.061 172 0. 314 031
11 0. 473 082 0.086 675 0. 303 891
12 2.939 548 0.159 373 0.369 192
13 2.091 525 —0.162 610 0.327 745
14 —0.502 210 0.027 243 0.314 476
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Table 2 Comparison of the number of hidden nodes of three algo-
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Table 3 Comparison of the RMSE of three algorithms

ST 30 1y . . s s 24 % 15 2= L
R A G = RAN 5 ek (1] 5k AR RAN 13k ik (1] B
0 0.426 130 0.016 476 0.017 752 —0.408 378 +0.001 276
1 0. 374 500 0.013 541 0.014 774 —0. 359 726 +0.001 233
2 0.328 871 0.011 250 0.012 382 —0.316 489 -+0.001 132
3 0.290 365 0.009 794 0.010 730 —0.279 635 -+0.000 936
4 0. 259 966 0. 009 305 0. 009 945 —0. 250 021 +0. 000 640
5 0.238 226 0.009 699 0.010 006 —0.228 220 +0. 000 307
6 0.224 903 0.010 693 0.010 712 —0.214 191 -+0.000 019
7 0.218 800 0.011 988 0.011 795 —0. 207 005 —0.000 193
8 0.217 998 0.013 378 0.013 040 —0. 204 958 —0. 000 338
9 0.220 372 0.014 741 0.014 307 —0.206 065 —0.000 434
10 0.224 047 0.016 012 0.015 516 —0.208 531 —0.000 496
194 0.121 149 0.067 424 0. 066 205 —0. 054 944 —0.001 219
195 0.121 809 0.067 684 0.066 471 —0.055 338 —0.001 213
196 0.122 285 0.067 838 0.066 630 —0. 055 655 —0.001 208
197 0.122 506 0.067 890 0. 066 687 —0. 055 819 —0.001 203
198 0.122 457 0.067 854 0. 066 654 —0. 055 803 —0.001 200
199 0.122 202 0.067 746 0.066 549 —0.055 653 —0.001 197
200 0.121 911 0.067 592 0. 066 397 —0.055 514 —0.001 195
[3] Subafy, HHRWE. ot A9 4% 1 3 ok Fipl 28 ) 2% Foa i A A [ ].
3 £ HEEBLGT L. 2009, 26 (2); 191 - 194,

AR AL TEAL 5 RBF 1457 ) S0k ) HE i 1
Btxhar o il B b o o) R E AR, SIA T
Goog RN T 4RI T — M BB RBF fE2k5: )
SR, AR IR i L ) 2 S R A Y 1 15 25 2 X
PR e R T RS TG AEL
D7k A E LV R R T RUBH L AL R AE
B2 A FEAS B AT AT S 0 MR ER I . B
i EAREW] ., LR/ R . B R
IO FH AT 5%

S % Lk

[1] NING Guang Liang, ZHANG Xiao Ming. An improved RBF
network on - line learning algorithm [C] // 2nd International
Symposium on Information Science and Engineering. Shang-
hai: IEEE Computer Society, 2009: 547 - 552,

[2] Fef2 &, wher bk, RBF # & M 45 i 45/ sh & e i it [T
H stk 244, 2010, 36 (6): 865 - 872.

[4] #MT, XFH L. PR 7 RS %0 RBF W% S50 ILE %
1. iFEIEARS LR, 2009, 19 (12); 117 - 119.

[5] JibEEfE, AR, JE+ 095k 09 RBF W 45 2 500 W B Bk
f& 0. FEHL TR SR, 2005 (27): 56 - 59.

[6] EZMI, M. JEF 0L 5k mmn m o W g it [
P TR, 2007, 14 (4); 387 - 390.

(7] Hag, w2hese, 2. RBF g ®4 S 50k i iR 4 10
feiyk: [J]. $sml5oess, 2009, 24 (8), 1172 - 1176.

[8] dkMIbk. XIJehl. F&F —Fh kL5 ) RBF 4% 2 40061k
[J]. #%I T8, 2010, 17 (3): 313 - 315.
LoJ s, mHCR. JEFH0M RBF #2412 (1 JC il B 3 L
wiEhl [J]. AT A RALER . 2010, 37 (7): 84 - 86.
[10] EH. KA, 2B —F 3T R R 208 BOABOW ¥ 1
RBF & /) 25 30 B2 ) |k (00, dh8 AL R . 2006, 26
(7): 1700 - 1705.

(117 sk, 2%, —FhetlE i RBF #& W% 280k ik [T
WL T RS M A, 2012, 48 (20); 146 - 149.

[12] E&, @& —Fh RBF &M Aad v 8k [J] o
foH T4 AR, 2011, 34 (3). 141 - 143.



