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A New design of Self Organizing Fuzzy Polynomial Neural Network Based on
Evolutionary parameter identification
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‘Schoal of Electrical Electronic & Information Engineering, Wonkwang Univ., "Dept. of Electrical Engineering, Suwon Univ.

Abstract ~ In this paper, we introduce a new category
of Self-Organizing Fuzzy Polynomial Neural Networks
(SOFPNN) that is based on a genetically optimized
multi-layer perceptron with fuzzy polynomial neurons
(FPNs) and discuss its comprehensive design method-
ology involving mechanisms of genetic optimization.
The conventional SOFPNN algorithm leads to a
tendency to produce overly complex networks as well
as a repetitive computation load by the trial and error
method and/or the a repetitive parameter adjustment
by designer. In order to generate a structurally and
parametrically optimized network, such parameters
need to be optimal. In this study, in solving the
problems with the conventional SOFPNN, we
introduce a new design approach of evolutionary
optimized SOFPNN. Optimal parameters design
available within FPN (viz. the no. of input variables,
the order of the polynomial, input variables, and the
no. of membership function) lead to structurally and
parametrically optimized network, which is more
flexible as well as simpler architecture than the
conventional SOFPNN. In addition, we determine the
initial apexes of membership functions by genetic
algorithm.
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Maximum generation 100
Total population size 300*No. of 1st layer node
GA Crossover rate 0.65
Mutation rate 0.1
String length 90
Maximal no. of inputs to 1<1g 18€ 1<6¢

be selected(Max)
polynomial Type(Type T) of
the consequent part of rules
Membership Function(MFs) [Triangular|Triangular|Triangular

type Gaussian | Gaussian | Gaussian

Max(2~3)|Max(2~3)|Max(2~3)
1¢T°<a | 1<T<4 | 1<T<4
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NN

No. of MFs per each input| 2 or 3 | 2 or3 | 2 or 3
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Selected input 2 0.491 | 0.420 | 0.045 | 0.991
variables 3 0.017 | 0.088 | 0.002 | 0.054
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input variables | 3 0.005 | 0.033 | 0.002 | 0.032

O 55 ¥ 2004 ZRAIgE 9wy g g AHgsln
Max=3¢] 7%, A5l PI=0.002, EPI=0.032¢! A4 7%
29g Uerd Relth

Tamb
COM e
LPT e
Pcd
Texh
2% 5. X323 meuie FA0) 718 SOFPNN
A7 7z
EPNN

a3 solM ReE == Qe 953 2o] ¥
€} FPNn'e 2z} FolA nis FPN weg Jehd A

- 2892 -



olm, ‘NI'e a9 === BoloE g% 48, T
P ko ARRE 7 Ik oy ALE e
Rolt}. xZE9] o] HAE e A4 Fug
3o 8 ouidig. &, < Ay g9 ot
ZZRE}% ojulsta, & w4 ] £ 3718 QA

1Y 68 1Y 5904 HFE WEYINA 3 WUA F
ol 4t == Wy ¥49 FHEL 71&9 Min-Max
ol 93k AFEN fAA g s FAHE ARE
ul@ 3k Aok

699.43 1125.2

(@) A HA =Z(Texh)

®218

(b-2) Pcd

(b-1)Tamb

—-- MiweMax Gas

Small

623‘;5]45 102.75"‘:;/:015 9
(b-3) Texh
b F HUA ==
1Y 6. GAS ol &% Wy ¥ AHY HAS

Oy 6elH B & ARl AtY wies Ay ¥
7o HYE FEPS W, Fojd wolEe 4o i)
e FAfz 72T & ASS Weg Bee 3
o] $2¥E & & Atk

% 3¢ ZhxE0 wHse) NOx WE3Ael 4§89
e BAERe A5ASE WMmF Qoo Eold
2 % gl5o] B =golN Aty &Fo] szs) Zulo
Hlsld 458 45 Uehde ¢ + Ak

E 3. 7€ Zddne $HA vl

Model PI EPI
Regression_model 17.68 | 19.23

Hybrid Fuzzy Set-Based FNNs[9] 3.725 | 5.291
Hybrid Fuzzy Relation-Based FNNs[10] | 0.080 | 0.190
Multi-FNN[11 0.720 2.025

Basic T | 0.009 | 0.250

SOFPNN[I2] | Sth layer |y ified| G | 0.008 | 0.185
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gSOFPNNI[I2] | S5th layer Max—d 1 T 1 0.004 1 0.004
Max=5 | T | 0.002 | 0.023

Proposed _ T | 0.005 | 0.033
model | 31 lver § Max=3 o055 16.032

5 4 £

E =FdMe AFH As 7€ Cly & d9e=
A HAY Aade] BAE ENsln MNEsy] A% 2
3127 vainjg $40 93 HAGYY FE YEYA
9] 2z ML A4 dAAS} o S0 tEA E
oslgic). 7jEe nd FxE A%5S YAl 2
A 9L vXe YEYZ F, =ue] JHdLe]
9} HAFA Fuk oA 24 12l nHE Y4Y
W Ny AARle] Ao N AFFo N AP
Holm Fo}A dHolgle] Ao e e mdg F
ke ojgigo] A o|2ig SOFPNN 24 72
2 $AE FEuA B QForMe HHs PHd &
Az} FRAEE o83t mxo YRy F9) 19
e dFu, Ty ey A4 agn Ay
o] 8 e HeneE Musld nd FHd gl
A Fa8E AL Jxie £33 ey P49 A
< oA fAR ¢REECE FEPoEN 68 FHG

ZAtel 2

E A7 AR A9 gt sl agdd 7R
—-2003-0-285) F#oz F3fd FHAq.

[ 2 & 8l

[1] W. Pedrycz and J. F. Peters, Computational Intelligence
and Software Engineering, World Scientific, Singapore,
1998

[2] W. Pedrycz and J. F. Peters, Software Engineering : An
Engineering Approach, J. Wiley, 1999

[31 W. Pedrycz and A. T. Vasilakos, Computational Intellig
ence in Telecommunications Networks, CRC Press, 2000

[4] W. Pedrycz and ]. F. Peters, “Computational intelligence
in software engineering”, Proceedings of the Canadian
Conf. on Electrical & Computer Engineering, 253-257,
1997

{5] A. G. Ivakhnernko, “The group method of data handling:
a rival of method of stochastic approximation”, Soviet
Automatic Control, 1-3, pp. 43-55, 1968

[6] S. K. Oh and W. Pedrycz, “The design of self- organiz
ing Polynomial Neural Networks”, Information Science,
Vol. 141, pp. 237-258, 2002

[71 BtE A, BvtaZE, olFd, 247, "4 AT Fa
o 7123 nFd 2PN FHAENR", qFhdr]Es),
Vol. 53D, No. 3, pp. 135-144, March, 2004.

[8] K. A De Jong, “Are Genelic Algorithms Function
Optimizers?”, In R. Manner and B. Manderick, editors,
Parallel Problem Solving from Nature 2, North-Holland,
Amsterdam, 1992.

[9] S. K Oh, W. Pedrycz, and H. S. Park, "Hybrd
Identification in Fuzzy-Neural Networks,” Fuzzy Sets &
Systems, Vol 138, Issue 2, pp. 399-426, 2003

[10] 1L S. Park and S. K. Oh, "Fuzzy Relation-based Fuzzy
Neural-Networks Using a Hybrid Identification
Algorithm”, International Journal of Control, Automation,
and Systems, Vol. 1, No. 3, pp. 289-300, Sept., 2003

[11] 8. K Oh, W. Pedrycz and H. S. Park, "Rule-based
Multi-FNN Identification with the Aid of Evolutionary
Fuzzy Granulation”, ]. of Knowledge-Based Systems,
Vol. 17, pp. 1-13, 2004

[12] &z A, “A 8 Granule 7}8t Fuzzy—Neurocomputingol] £}
@ 313 AR A% 2ol By 97, WFojstn v}
g9 =84, 2005

- 2893 -



