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An Analysis and Improvement of the Shortcomings
of the Common Real Number Coding Scheme in Genetic
Multilayer Feedforward Neural Networks
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Abstract: This paper theorefically analyses the problems in the cormmon real number coding scheme in genetic multilayer
feedforward neural netwarks, such s being unsuitable for the optimization of the weights, influencing the fimction of crossing
operators, and 50 on. A concept named as “minimal schema” is proposed, based on which the coding scheme is improved, The
simmulation results of an example show that the improving coding is effective in optimization,
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1 (Analysis of the common real number cod-
ing scheme in genetic multilayer feedforward
neural networks)
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Table 1 The fitness values distributions of
the unimproved algorithm
. b.c g = 3
e TA: i) e

H{EH 0.4153~0.8332 0.182-0.839
el EH{E 0.0981~0.1301 2.039-2.32

HRE 0.5121~0.872 0.134~0.669
FHE 0.4849~0.8793 0.134~0.724

H{EH 0.5125-0.8793 0.129~0.668
1 000
R EHE 0.5126-0.8793 0.129-0.668

HiR{H 0.5880~0.8000 0.117~0,532
5000
i ZH{H 0.5880~0.8900 0.117~0.532
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Fig. | Typical evolution curve of the unimproved algorithm
2.2 #fS#(Coding scheme analysis)
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2.2.1 EHRTHAESMMA L (Real number cod-
ing and weight optimization)
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2.2.2 RBHRWHR 5 XK F (Real aumber cod-
ing and crossover operators)
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3 $EiE (Algorithm improvements)
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Table 2 The fitness value distributions of
the improved algorithm
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Fig. 2 Typical evolution curve of the improved algorithm
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4 E53R¥E (Conclusion)

AT KRGS B L Mg Lin
EAEESTRAEREARN, BRAFHTREZ L H/E
HER LR T R/MER BN SERE,
HREILEBESELATERBTANRE /BT
BpyiEfuieh.

EESRPRA,ENFEED 0.96 LIEHE
REBIN,FREHIRKESH. XHAT BATE
BT HEE S ERANTRIAE TS SH#
EEEMBH RSN AN AENF ENER
PANEFSWAEH — PR,

$ % UM ( References)

[1] Moutea D and Davis L. Training feedforward neural networks using
genetic algoritims[ A]. Proceedings of Eleventh Internatiopal Joint
Conference on Antificial Intelligence[ C]. San Mateo, CA: Morgan
Kaurfmann, 1989, 762 - 767

[2] Pan Weidong. Design of an artificaial neural network aided by genetic
techmiques [J}. Partern Recognition and Astificial Tnelligent, 1994,
7¢1): 72— T7{in Chinese}

[3] Wang Baozhong, Kang Lishan and He Wei. A multi-layer neural
network backpropagation algorithm based on real-coded genetic algo-
rithm [J]. Jounal of Wuban University, 1998, 44(3); 289 - 291
(in Chinese)

(4] Li Mingiang, Xno Boyi and Kou Jisong. On the combimation of
genetic algerithms and neural networks [J]. System Engineering
Theory and Practicss, 1999,19(2):565 — 70 {in Chinese)

[5] YaoX. A review of evohuionary anificial newral networks [7], Hut.
3. of Intlligent Systems, 1993, 8(4); 539 - 567

[6] Whitdey D and Hanson T. Optimizing newral networks using faster,
more accurae genetic search [ A]. Procesdings of the Thind Intema-
tions) Conference on Genetic Algorithms and Their Applications [C],
San Mateo, CA; Morgen Kaufmam, 1989. 391 - 396

[7] Marshall § J and Hamrison R F. Optimization and training of feedfor-
wand neural networks by genetic algoritums [A]. The Ssoond IEE In-
ternational Conference on Artificial Meoral Networks[C, Stevenage,
1991, 39-43

A AR R A

WA WL RRET AEANERTERELE ¥
ERaymiyEhEd, (KIS,

F % 195744 198248 2 AR 1986 4F 5 A AL RREER
LWL S0, 19995 7T AR AEHEEL 20 1990
410 HE 199248 10 BN AR AR EEBELH T X
P23 19064E 10 A E 1997 4F 10 A H & UM T K2 #im 4
EANEFAT AL EHEHTEELE TEFERHIHER
8, MENE:, MMRY, SHREREE, MBAENEE.

b L 1968 4E4E HHAT KEWLE FRFAL M.
BHEE. Banss.

ERE  REPI2001 £E5E 2 HHM 165 | .


http://www.cqvip.com

