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Abstract

Neuro-Fuzzy System is to combine merits of fuzzy inference system and neural networks.
The neuro—fuzzy system applies a information about given input-output data to fuzzy
theories and deals these fuzzy values with neural networks, e.g. first, redefines normalized
input—-output data as membership functions and then executes thses fuzzy information with

backpropagation neural networks.

This paper describes an

innovative application of the Taguchi

method for the

determination of these parameters to meet the training speed and accuracy requirements.
Results drawn from this research show that the Taguchi method provides an effective
means to enhance the performance of the neuro—fuzzy system in terms of the speed for

learning and the accuracy for recall.
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Fig. 1 Structure of a neuro—fuzzy system
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Table 1 Design factors and their alternative
levels

LEVEL

FACTOR

A. Number of
hidden layer
B. No. of
nodes in one 2N+1
hidden layer

2
3 (N+OP)

C. No. of

i 1
nodes in two ON#1+(2N+1) 3
hidden layers

2 2 €
3 (NOP)+ "3 (N+OP) g

D. Training
sample size

20 40

E. Types of
learning
coefficient

Variable . Fixed
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Table 2 L8 orthogonal array and factor
assignment

Expt. v Column Number
No. 1 2 3 4 5 6

A1 B1 nil D1 nil E1
A1 B1 nil D02 nil E2
Al B2 nil D1 il E2
A1 B2 nil D2 nit E1
A2 Ct nit D1 nil E1
A2 Ci nitl D2 nil E2
A2 C2 nil D1 nil &2
A2 C2 nil D2 ni &1

© N O O AW

8 &I HHEHEIF HESICL L8 A HiEH=

Table 201l LIEHHRICE.

CHE 1004 =DIX &8 I
2+ S0l (HSohs ARXE0l Col &8s =
SCH. 1242E & 80H(BIH ol 10342 =D1
| Z=20)2 AE0| ZEBE HE HIAHLE =&
1K AIAE B2 BOKGD! fIcHA 23S0

02 10 Hu

|l

5. 48 48 2 HOIE 24

8032l AS(RZHAl AIAE s&)0 CHol 2
2 ZuF S0 18 H tHEES| 2 Mol
Cho &1 (1) (3)E AFBGHH S il S/N HI n
2 n'E HASECH  Table 301 O ZWE LHEHRN

24 BAR 88224 S/N HIE AFZSHH 2
SsXI0 ol 3 TACHRoss 1998). =24 2
Ao 22 SA g4 n2 n'0ll ol 2 eIk
dero] AE FDIE ZEFoGPI fF0ICE 0l
SHOIA 2 S/N HIO CHol S8t gete =
QIXPOF &QIEICH  Oldet ¢IS2 S/N BIE &
Ustels =222 HFECh =2HA AIAES
PSS 2

MEHN 8 S50 EES = AXNES 28
FAHE2 Table 401 LIEHAALD, Ol2i2 1822
H 201 Fig. 31t Fig. 40ICk



72

Table 3 Summary of results for network

performance measures

Expt. No. n(dB) n'(d.)

1 -13.151958 -48.499168
2 -11.354943 -87.439308
3 —13.402681 —-45.275307
4 -11.363033 —85.638008
5 -13.336725 -47.781715
6 -11.362835 -90.95771
7 -13.488113 -48.988754
8 -11.413573 -96.3283987

Table 4 Effects of each factor

Convergence
Accuracy
Factor| Measure Speed
Level 1 Level 2
Level 1 Level 2
A S/N Ratio | -12.318 | -12.400 | -66.713 | -71.014
Raw data | 4.155 4.197 |10737.3|23107.1
8 S/N Ratio | -12.253 [ -12.383 | -67.969 | -65.457
Raw data | 4.121 4.189 |11856.3( 9618.3
c S/N Ratio | -12.350 | -12.451 | -69.370 | -72.659
Raw data | 4.171 4.222 |17262.8 | 28951.4
D S/N Ratio | -13.345(-11.374 | -47.636 | —90.091
Raw data | 4.647 3.704 241.0 [33603.4
£ S/N Ratio | -12.313|-12.402 | —63.562 | -68.165
Raw data | 4.152 4199 [19298.3 | 14546.1
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Fig. 3 Plots of factor effects for
convergence speed data

o
1
08
>
0x
W
K
o
in

-11.2 —
-11.6
12 -

42.4 ~— ~ ~— e

SIN (dB)

-12.8

-13.2

BT T T T T T T T
A1 A2 B1 B2 C1C2 D1 Dz E1 E2
FACTOR

Fig. 4 Plots of factor effects for accuracy
data

"EHA AMLE 23 2HE 918t 2= melol
Bl 230l 8t AFEIS2 Table 42 Fig. 3, 42
26 ZEE = UCh

071X Raw datall HUS —'?--i-l_ oxE U
EHHD, B8 222 BH=3I48 LIEHICH
SINHIS 2itEAs 6H/\-| Hero] HEtds

1

o] i 2H

an O'OiOIt StCt.
Sot =8 X8 MG 26 2
1HE 2=CHOIXE AT).

HEE READID] RIo 84S Al

FEHA AIAEE2 Cls2

Jn o
'|>|
O|

0x

=~ o
>|u

4 O ox

UEE I'IO ﬂJD
I

—
ey

=
»

x
H
1>
rr

%]
=
+
O
I
=
U
|
fr
[m]
)
Pial

=
@m
\S)

=
i

°

oy fif om
o
>
w
o
Q
s
P!
g

o
Y
r

2 AA0AE REHA AMAR & AHE 9
CH 2401 MIAISZCEH 0] "ol Ao
H2 0198 22 = AUCH W, G g
=828t g JIESZ2AM ‘robustness'E HA|
©2 s A YWHoZ e UCH 0
FEHAL AIAE IS EE SAAZ 20|
EMm, CI2R gge AEUIM "2

o Jx ro Hu ro

a

SEX

Journal of SNAK, Vol. 40, No. 1, February 2003



ok 2 H0ICH  AUH,

2 SRE 23 UXS0l SA
A0ICL  OIRE2 ZAHXOL SAI0
9|

Z S50 fioh Hu BHBES AIZSCE el
OF SZ2HX AARS] ZAHI2t H20 2R Al
20l E0E += US A0ICH

, 0|8, 1999, "M==
Jl EHAl SSELE et ZHAE EHD|
ol &8, etxdsts|l FAHEEUE, pp.

o >
08

M

o

, JEE, 01528, 1998, "RIMHA 2
A

0Igs )| FReS ZN ¥ ¥ 4

9_9 o]
9
ol

[l

O 0¥ 0x oM ¥
T

21

1r

Pl
tou
i
=
I
i

&l pp. 90-95
, 1998, "Taguchi Techniques for
Quality Engineering”, McGraw Hill.

23 =28 H40& M15 2003 22

73

J. S. Roger Jang, C. 7. Sun, 1995, "Neuro—
Fuzzy Modeling and control”, Proc. IEEE.

S. K. Halgamuge, M.Glesner, 1994, "Neural
Networks in Designing Fuzzy Systems for
Real World Applications", Fuzzy Sets and
Systems, Vol. 65.

Lii Rong, Zhongtuo Wang, 1996, "An
Algorithm of Extraction Fuzzy Rules Directly
from Numerical Examples by Using FNN',
IEEE International Conference of Systems,
Man and Cybernatics, pp. 1067-1072.

Nikola K Kasabov, 1996, "Learning Strategies
for Adaptive Fuzzy Neural Networks', Proc.
IZUKA'SB, pp. 578-581.

Hideyuki Ishigami, Toshio Fukuda, Takanori
Shibata, Fumihito Arai, 1995, "Structure
Optimization of Fuzzy Neural Network by

Genetic Algorithm", “Fuzzy Sets and Systems,
Vol. 71.




