"EZE

48 35 A dxEE o4 MLP £7719 T2
#%98-35C-2-6
ZZ 0O o Xel el == .
= 4 daelEs o83 MLP £57719] F=3k5

(A Structural Learning of MLP Classifiers Using Species
Genetic Algorithms)

iR & % ",

2

Folal §-8-ll A} MLP #5719 4 F2F ghepsbr] sisle] 4 dael
ok et o] Wi mAk] ohFelad] AlA S8 A4 A9 2 F7le]
Frdos 59 "o oebd QiR 2 ke BEHoR S
(SGA)E o83t 3t WS Al SGACIXE A oA
oz FUsle, o]F “FFole} ok aElw T Y

s HmE"
(Seong-Hyo Shin and Sang-Woon Kim)

oF
=

>0

=g olgake whe] 9l
54 Agle] 4o haf A5
daed 2= 44 Luelz
2 7R 4ol W} o3 Al

71 vigEE FFd dEME s

—1]0 <]
—5—7\_3"\:‘

=

s

TR YT TS FA AY A3 ARG PPE 7129 el wla] 2408, Ty &%

S 72 Soll Qold mEHYL Helskck

Abstract

Structural learning methods of MLP classifiers for a given application using genetic algorithms

have been studied. In the methods, however, the search space for an optimal structure is increased
exponentially for the physical application of high dimension-multi class. In this paper we propose
a method of MLP classifiers using species genetic algorithm(SGA), a modified GA. In SGA, total
search space is divided into several subspaces according to the number of hidden units. Each of the
subdivided spaces is called “species”. We eliminate low promising species from the evolutionary
process in order to reduce the search space. Experimental results show that the proposed method
is more efficient than the conventional genetic algorithm methods in the aspect of the

misclassification ratio, the learning rate, and the structure.
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1. SGA algorithm{

2. t=tt=0

3. Hpin = @ Hpwe = 47

4, for(H=Hmiy H< Hpmao HH){

5. initialize Su(t);

6. evaluate Su(t);

7. }

8. while( not termination_condition )

9. t=t+1;

10. for(H=Hpin; HS Hpaw H++){

11. select and reproduce Su(t) from Su(t-1);

12. alter Su(t) with crossover, mutation and
migration;

13. evaluate Su(t);

14 }

15. ifl t == rule-apply-generation )

16. apply [rule 1] and [rule 2];

17. fimax(Fu(t) == max(Fu(t-1)) tt=tt+ L

18. else tt = 0;

19. flee=rN

20. alter Su(t) with reintroduction;

2. it =0

22. }

23. }

24}
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Fig. 4. The leaming procedure of SGA.
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Table 1. The characteristics of three experi- Table 2. Comparisons of the MSE,
mental data.
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E13B 63 14 5614 560 | 5064 SGA 0009 = 0012 | 0019 = 0041 | 0.063 £ 0076
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Table 4. Comparisons of the structure of MLP
classifiers.

F* IRIS E13B LETTER
H H L H L H L

GA 256 | 1244 | 701 | 27842 | 1231 | 25421
RGA 262 | 1262 | 697 | 26484 | 1221 | 24766
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Fig. 6. The reduction process of MSE and entropy
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Table b. Comparisons of the misclassification
ratio(%).
LH | Rs E13B LETTER
yhy

GA 45 €01 | 682 14 | 2135 £ 534
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RSGA 43 £ 01 | 479 £ 031 | 279 £ 314
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