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Fig.2 Binary representation of connection weight variable
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Fig.4 Sketch map of mutation zones of chromosome with length u
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Tablel The result of arandom experiment

1
Generations Training error of best individual
0 1.335 280
100 0.027 047
200 0.000 784
300 0.000 057
400 0.000 038
500 0.000 031
600 0.000 030
700 0.000 029
800 0.000 026
900 0.000 025
1000 0.000 015
1100 0.000 012
1200 0.000 009
1300 0.000 007
1400 0.000 006
1500 0.000 006
1600 0.000 006
1700 0.000 005
1800 0.000 002
1847 0.000 001
2. BP . 100
) ) 40000
2.
Table2 Comparison of performance of three algorithms
2 3
Improved canonical Adaptive mutation Heuristic mutation
genetic algorithm algorithm algorithm
Average generations for convergence 24 257 10993 1852
Number of local optimum 57 0 0
Fault rate (%) 57 0 0
3. 13 BP
.BP , 0.9, 0.7. Pentium 11 /200,32M
3.
Table3 Comparison of running time for training BP with four algorithms
3 4 BP
. Improved canonical Adaptive mutation  Heuristic mutation
BPalgorithm genetic algorithm algorithm algorithm
Running time (min.) 22 19 11 2
BP , , . ()
, S ,
, BP
XOR
) ;
@) , :

© kR

http:/ www. jos. org. cn



731

References:

[1] Yao, X,, Liu, Y. A new evolutionary system for evolving artificial neural networks. |[EEE Transactions on Neural Networks,
1997,8(3):694~713.

[2]  Srinivas, M., Patnaik, L.M. Adaptive probabilities of crossover and mutation in genetic algorithms. |EEE Transactions on Systems,
Man, & Cybernetics, 1994,24(4):656~665.

[8] Ma, Jun-shui, Liu, Gui-zhong, Jia, Yu-lan. The big mutation: an operation to improve the performance of genetic algorithms.
Control Theory and Applications, 1998,15(3):404~407 (in Chinese).

[4] Bhandari, D., Pal, N.R., Pal, SK. Directed mutation in genetic algorithms. Information Sciences, 1994,79(3):251~270.

3] , , . . ,1998,15(3):404~407.

Sudy on a Mutation Operator in Evolving Neural Networks®
ZHENG Zhi-jun, ZHENG Shou-qi

(Department of Computer Science and Technology, Xi’an Jiaotong University, Xi’an 710049, China)
E-mail: zjzheng@263.net; sqzheng@xjtu.edu.cn

http://www.xjtu.edu.cn

Abstract: In order to solve two difficult problems of premature convergence and slow searching speed of
genetic algorithms in evolution neural network, a heuristic mutation operator is presented in this paper. Adaptive
probability of mutation and heuristic mutation points selected is applied in it. When no evolution appears after many
generations, the range of search will be extended by increasing probability of mutation, and a fine search will be
started. The experiments of XOR problem demonstrate that the operator has fine ability of speedy convergence and
maintains the diversity of the population automatically.
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