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Structure self-adaptive neural netwerk model realiziag structural
risk minimization principle
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Abstract: In this paper, the structure self-adaptive neural network learning model, which can realize SEM princi-
ple, is put forward. In the model, GA is used to implement neural network structure parameter learning, and back
propagation algorithm ( BP) is used to carry out inner weight learning, and the SRM principle is realized efectively.
Comparing with traditional neural network model based on ERM, structure self-adaptive neural network niodel pos-
sesses stronger self-adaptive ability, and it can remedy the shortcomings of single learning method and filly assure
model generalization. In the end, the proposed new method is applied to non-linear time series forecast a1d pattern
recognition, and is compared with support vector machine (SVM) learning model that is based on SRM. Examples
show the correctness and validity of the proposed method.

Key words: machine learning; structural risk minimization ( SRM) ; artificial neural network ( ANN) ; genetic algo-

rithm ( GA) ; support vector machine (SVM)
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Fig. 1 Learning flowchart of structure self-adaptive NN model
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Fig. 3 Comparison of forecast value and

measured value ( Optimum SVM)

H T SCHRF ] B AL AR 2 T 45 R IXURS: B8/ 22 ST AL
B, TR UEAR A [ 38 R A 25 ) 8RR A 00 BT
TR A /MU B AR, AR SORF S5 R A G 4 2 ) A

RS HPFTA . ORI LR T A Tk B A A 5
BORAENTET C 3 2 RBIKECH 3 kA%
BON 2 AEBHCT R LA X 0. 2 AAEA B i
FANEST | 15 30 BB R RTAE A A (1 T 0 152 25 1 iR A
BT iR 2 43 5l : ARV_ALL =0. 202 6, ARV_TEST =
0.200 2, 4 FHLPE S BUNE I LB R, H it i
AT H AT 4518

(1) 7ESEH BER M Z R LA B EREES
TVTBRNZALRE 1 09 VE FT L R SE IS R B/ ME R
R CE, FMAER KA b oRah 1 28 0 48 LAY /) R
AR KRS T #HEM &z Lae S, MWBZ R
KE , M MR BRI B L, XA S i B
T E5H B3 AR 22 ) 4% A A S BT ) RV A /N R
B, EA T REFHNZIRE T FIXN S8 BERIBES

(2) GhHe B 38 R 1 22 P 8 ASE R A 2 3] pf FE b H Bk
W, SR s AU IS BRI BRI IZ AL BE
{EHIZ AR 775l Y W S 8 RE R B Ok, T
SRR RN RBOCH B FU B R TSR
TR LTI, A, SR LR B &
fEJTH &

6.2 ZXIRFH G

(1) ¥l 1. [ 42 ) i

EHAFE XOY I, 768 2° +y" =16 15E L h—
&, pRidA" -1 ERSNE X2, bRig e +17 B8
PL A 60 MYNGREEA, o 30 4~ +173¢,30 A -17
% BEHLF 4= 800 ANIAREAR HEFT 40 2K I

(2) 3 2 . DU T[] 8

WIGRHEAR SR 200 A, 7 LA V-1 XOY | ,i%i =0,
1,---,99,6(1) =it x7w/16,r(i) =6.5 x (104 - i)/104,
x(1) = r(i) xsin 8(i),y(i) = r(i) x cos (i) B A
(x(i), y()) (i = 0,1,---,99) 20 K56 — 3K, tric N
A1 HE(-x(), -y () (0 =0,1,--,99) HEE
K ARLH-17,

WA RCA 160 4>, fE B AT XOY L, =0,
1,--,80,0(i) = (i+0.5) xw/16,r(i) =6.5 x[104 -
i —0.5]/104 ,x(i) = r(i) x sin (1) ,y(i) = r(i) x
cos 9(i) o 15 (2(8) ,¥(1)) (i = 0,1,---,80) HMH—
EFRICH+ 17 BmEA(-x0), —y(D)) (G =0,1,-,
80) AR K, fpic A - 17,

AT BEA SO Bk (WA S0t 70 5 FI &5 K B & R
22 W28 RN S 1T AL 43 808 1 2 BEAT IS0 .

KNG BN M R B iR
o BB, X R S8 M MM %%
S UURT AR IR HBYLF BRI BERLAR T R PE4T — BRI 49
5, FRREECN 30, LB 10, A8 LHK A 0.5, 8RR Y
0.05, %2 HXFFmENLE I BRI MG BLE R,



1878 o

& % i

28 8

Rl SHEHENHENEERSHRTHEER

Table I The recognition results and structure parameters of NN

R OBREWAM NSRS

BBLRR R B W00 M

UGS BILRT R
MERLES BOIRT R i) o)

S T U VR T E Y IVe R T T2 SR iR vk S 7 W A L S I 2
Beaht ol | 5 5 5 28 13 200 1.375 08,625
B 2 5 10 5 27 258 10 8.75 91.25
x2 IEHEEASBHNENSHBITELER 8[
Table 2 The recognition results and parameters of SVM 6
IR TR BC SRR o IR (%) R ) 4
Bl gz | 0.1 0.65 9.2 90.8 2
gy o 100 0.235 0 100 0
=2t
B4 A BCis B 1, RITHSS R B o it R 2% = il _4
HUTR B di R o3 228 KF KA UEAT ISR FIr 45 30 19 53 25 P
2R 5 KRR 1, R S R AL S BRI B "

IR S ERATREA S AT A 15 2R 72 R 6 A
PR B 2, R JTIEE #1305 0 22 RO 24 77 > BRI B Y
FARAC I KX REA BRI T N R TR 2009 Jr e 2 1K 7
TR 2 R S ) B ) BRI B A R A AL
SR ARRIRE AT IR By o3 Lo k. A F 1 4
2. 184 €5 156 KIET vl LIFHILA FETIS:

61

oG
O

[N}
T

-6 n L L s
-6 -4 -2 0 2 4 6

B4 R 1 M S mER (4K 05 1 PR 2% )

Fig. 4 Classification curve of data set 1 by self-structure NN
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