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A NOVEL NEURAL NETWORK LEARNING METHOD OF
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Abstract Based on bias-variance model, a novel method of dynamically tuning the regularization coefficient by fuzzy rules
inference was proposed. The fuzzy inference rules and membership functions were effectively determined. Furthermore,
the method was compared with the traditional BP algorithm and fixed regularization coefficien’s method. The result is

that the proposed method has the merits of the highest precision, rapid convergence and best generalization capacity. The
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capacity proposed method is shown to be a very effective method by several examples simulation.

Key words neural network, fuzzy rule inference, generaliation capacity. regularization method. .
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Table 1 The fuzzy rules for the change of
regularization coefficient, Ay
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Fig.1 Shapes and parameters of the membership functions
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Table 2 Parameters of membership functiens for
the input/output variables

E{n)-o¢ CE Ay

a - 0.001 -0.001 —-4x10°°¢
MF1

b 0.01 0.00 —2x1p°¢

a 0.05 0.00 —2x10°°¢
MF2

b 0.05 0.001 -2x107°

a 0.5 0.5 sx1077
MF3

b 0.5 0.5 -2x10°°

a 0.9 1.0 2x10°°¢
MF4

b 16.0 10.0 3x10°°
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+ 720wy (1) /(1 + (wy (£))%)?,
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Fig.2 The training error as a {unction of the

numbeér of epochs
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Table 3 Training and testing resuits
for different methods

ERR1 ERR2
mzh 8% BP H ik 0.029866 9.07791
y=2x10"° 0.017929 6.6006
Y=1.2x10"% 0.089776 50.951855
FRC 0.0083 0.78409
QISR ATE el

y=(1.0+/x, +%+x3”-5)3,
2

He r oo, o BEREEEA[L,5].

FATREHF 20 AUGEEES ) M A2
T BP Bk B EFERBAER v 8 % (551 B
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Y
---3FRS
16} — FRCR G

B3 MRAREEINGERETAHEL
Fig. 3 The testing error as a function of the

number of epochs
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WK ERILR
Table 4 The Comparison of training and
testing results between the present
method and methods in
other references

ERRI ERR2
SRR 0.04973 28.12991
x#CIm ik 0.047521 *
TR * 19.2
FRC 77 3 0.0083 0.78409

» RXMPRARER

K& 3h BRI, CE 10 P s RERH —FEW
MM PREE AT EF I GBI BT R
ALVES, RIT T 2 R K BP M4
Wt MEss RET, XIRARINB T EEES
R

B2 MAARXHEREINFREZRD, W
HiMAH AR ERER/D, BB TREFMEIRR
FZALRE

BARA L H LG TR AIZRR, BHE
HWETEFFARBE, LT ESM T EEE 586/
166PC i+ 8 #l - Y%k 50000 W FT & #96f 8] . BP B ¥k
4 3min,56s,FRC 77 A 4min23s, [E F £ W A& #
A 4min22s. AP LLE W, U0 2Rk $ik 2
50000 WAt , ATA 7 35 L BP BN E 1 27s, 1
5IEW B EE W EERHEE.
3.2 EH2:Iris BT IAS EE

ELW s BEER M ZHEAMATER
TERMEBRGE. EEA 150 4+ FF .5 K setosa,
versicolor virginica3 28, X0 & 50 HF.HHm 4
LA EETE R R R E R (sepa DK E , E R
S L IER (peta DK, EW TR M EREIX 4
THEHEDE I F Inis Y .

ATRIERMTFARE T BRI
5 BP Bk ([E € IE W50 & B0a 7 i g AT H 2, 3RATT
WES 45 MBEATEINE. A2 /S ET
W00 28 Iz AL PR BE . AT A [ B 79 A1 B0 R 4%
SREET TS, MR G EEE X T A WA IE
B sr 2w RATEE 7K S M6 LR,

MEPRERATUFEL, SHERMERAEW
BRERDSBEA, BNMW T ERBR TROINHER.
T B I W 30 & B9 77 3% BP B IR WA E L, X F
A&  AREMNRRE, YREET ARG

F5 FINMARLER(BET AR =10)
Table 5 The learning and testing results
with 10 hidden units

W i i R
mEh B BP Bk 15904 90 %
y=2x10"° 16019 93.33%
y=1.2x10 3 52153 100%
FRC &k 10888 100 %

®6 FOMBPRLEFR(BTEAH=6)
Table 6 The learning and testing results
with 6 hidden units

TR WA E
mzh B BP B 21471 96.67%
y=2x10 ° 17484 100%
y=1.2x10""° 15389 96.67%
FRC B & 9493 100%

EAT, BRI T ARHBR . N TEE BREBETALK
BB 57550 AR TS Blas4h R 5 30
(1R A — M R R LRSS RET T I
BOAMBHASREEST - RVWRENE IR,
BREEFET 3N DL RITTBINESERYE
T X[ 11 ] Ay EE R

4 it

AR T — RO 3 75 1 O WA B
GMEE]TIE B RERVZ TRV B TS
S6BP HEMBE I ENMARM I L. HEH &K
NI ERIR 22 MR 47 892 L BE S T H 2 1 X 24
FeyiRE, R NSRRERLD. 755, 85— KA
TEBR B RE [a] R 1% T5 5 5 1 &2 IE W I AR 89 O i
BAME M i g r BP Bk &t @t fald el B
ZugE At

FXREMITEMBEITHLRRELRSRET
MBI E RO T HT8  BMAEI5 FHh I d, #E
S5 H B IR [ A 202 A (] 80 P g B9 50 B ) R [ ot
TR, R B K F S T kT R EE
FARENEWHERE. — Mm@ ERE
PAEIE NI TT % S a5 e Bk a5 & ok, BATH
XX AT — BT, S S BUS AT Y
BOR.
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