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Optimal design of Self-Organizing Fuzzy Polynomial Neural Networks with
evolutionarily optimized FPN

us At oA
(Ho-Sung Park, Sung-Kwun Oh)

Astract - In this paper, we propose a new architecture of Self-Organizing Fuzzy Polynomial Neural Networks
(SOFPNN) by means of genetically optimized fuzzy polynomial neuron(FPN) and discuss its comprehensive design
methodology involving mechanisms of genetic optimization, especially genetic algorithms(GAs). The conventional
SOEPNNSs hinges on an extended Group Method of Data Handling{GMDH) and exploits a fixed fuzzy inference type in
each FPN of the SOFPNN as well as considers a fixed number of input nodes located in each layer. The design
procedure applied in the construction of each layer of a SOFPNN deals with its structural optimization involving the
selection of preferred nodes (or FPNs) with specific local characteristics (such as the number of input variables, the
order of the polynomial of the consequent part of fuzzy rules, a collection of the specific subset of input variables, and
the number of membership function) and addresses specific aspects of parametric optimization. Therefore, the proposed
SOFPNN gives rise to a structurally optimized structure and comes with a substantial level of flexibility in comparison
to the one we encounter in conventional SOFPNNs. To evaluate the performance of the genetically optimized SOFPNN,
the model is experimented with using two time series data(gas furnace and chaotic time series).

Key Words @ SOFPNN(Self-Organizing Fuzzy Polynomial Neural Networks), FPN(Fuzzy Polynomial Neuron),
GMDH(Group Method of Data Handling). GAs(Genetic Algorithms)
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Parameters 1%~3%
Maximum gen 150
Total population size 100
Selected population size 30
Crossover rate 0.65
Mutation rate 0.1
String length 3+3+30+5
Maximal no. of inputs to be selected(Max) Melxxs(éé 4
polynomial Typeéa’l;t yp:f ’21 eosf the consequent 1<T.<4
. X Gaussian
Membership Function(MFs) type Triangular
No. of MFs per each input 2or3
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Box and Jenkin's model(6] 0.710
Oh and Pedrycz’'s model[7] 0020 | 0271
Kim et al.’s model[8] 0.034 | 0.244
FPNN CASEI G |5th layer 0.016 | 0.116
5th lay

T @ Triangular , G : Gaussian-like
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