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Abstract: Single scaling wavelet frame theory is used to build up an initial wavelet network. ROLS

method is proposed to orthogonalize the wavelets to realize parametric estimation on-dine. Then OLS

based structure identification method is given to handle multi-dimensional problems by eliminating those

wavelets with least contributions. The results of experience demonstrate the effectiveness of the

proposed methods.

Key words: Wavelet networks; Orthogonal least squares; Recursive orthogonal least squares; AIC

criterion
1 3 5
[1] ,
S CHEN" OLS NARMAX
RBF [2'3|;Zhang Qinghua Gram—
: 2002-02-05; : 2002-05-14
(1971—), , .

s

Schmidt
ROLS RBF
s OLS

2 /BN R ST

Kugarajah ,

L2(RY

’

(1939—),

M. Gomm JB

[5]

’



% 3 FREBREETERRNS

T /1N P S8 AE R G R o B R 379

y= f(x)+ e (1)
:f La(RY ce x
Axi,yi},i= 1,2, N

Sy = > QudTW o - kB (2)

: W) .« B
( a= 2,B= 1)
Zhang Qinghua
[4]
1 ri= max{Hx ||2:| ll/,o(x)| > €
- € Jjoo
ro/2, 172 xi

(. k): HWxi — kBl <rj/d = ro (3)

ixi o= x/o( Jo. i
Ii Xi , Xi
I;
Y= (YuG.k) ©LI1 I In}

w= (WY, W]

3 EARH/D T OLS
(1)
Y= WO+ E (4)

J(®) = HEI:= Y- WOll: (5)

Y= [y(1)., .y(N)I'
E= [e(l), .e(N)]"
W= [Un., YN =% LW
6= 16, .a]"
3.1 BOLS ( )
(4), Y, ,W
Y
y , LS
0
y RV QR
" IR|Y| L
CRESIN
0!V N - L
(6)

J(® = MQ'Y- Q"woll: =

[ﬂ [ﬂ v re|
- |ale] - (7
Y- 0 2 Y 2
Y= RO (8)
J(© = 1y 13 (9)
(8), R .
0
OR 2] CGS
MGS NARMAX
3.2 ROLS ( )
OLS ., N
,QR ,
ROLS QR
{R(A:— | vik- D](ﬂk)l (k) Y(kﬂ L
(k) y (k) 0 |y(k) 1
- [R- 1] T[R(K
"= 1Y)
Y (k
QT(k)[Y(k 1] [ } (10)
¥ (

Y(k) = R(k)6(k)
J(ky = WY (k)13 =
Ny (k- HpHz+ Ny (k)13 (11)

ROLS :
1) k= 0,R(0)= o, o
( 0.01),Y(0)=0,Y(0) =
2y k=1 , ( 10) QR
R(k- 1)
Givens

[R(k- n} [R(m}
Wk 1L o

R(k),Q'(k).Y(k)  y(k), (11)
J(k);

Nk=k+ 1 k<N , 2); Y(N)=
R(N)B(N),

ROLS



= # 5 * % %18 %
1) v ; (13), R*T
2) 0 ; Givens
3) 0(k), Yy Ry, (14 Jii
BN _ Y(k+ 1) = Yu, R(k+ 1) = Ry
4) , L Givens )
J(k+ 1) = Jy
" . (15) AIC(k + 1);
4 NERE I SE R R
ARE mﬁzs 3 AIC(k+ 1) < AIC(K),  B(k+ 1),k
= k+ 1, 2, J = J(k).,Y =
’ ’ Y(k),R* _ R(k), Y* _ R* g ,
R ‘ . .
" i R 1) 2 L- k- Givens
J o Tisj ’ ’
j= argmin{r@QNi= 1,2, ,L} (12 2)
t R(k) , ROLS
R ©
R*= [ry, ,ri-1,rjx1, ,ri] i
5 AR
e’: [elv a&_laa+17 5&]T :
V 42y 4 2
Y R~”0 Iy - R911: ) ‘L(x) - (d- ||x||2)e7 TMER
R'
TR Y| L-1 N
R - J J ~
e {0 y] ! PAELCOREL b
5: = N
R; Y; )2
= or". H= 0y (1) 2.0 )
0 Vi 1 N ”
V- k. vy
Ji= MYk = Ny 1+ YL (14 1 y = 10sin(Trix2) + 20(x3 — 0.5)° +
y o, , 10x4+ Sxs,x = {x1,x2,x3,x4%5) = [— 10,10]°,
Hy; 113 AlC , 10° \
, AlC 1226 ,
i 78 ,6=0.003 518
AIC(H = NlogC(B) + N.& (15 : 10° :
- ) 5= 0.01147
‘N ,C(0) = MY,y N
N P-4 10
Leontaritis (15), ¢ chisquared 8
, P-4 ALC , .
o L6
95. 44% %
4
) k= 0, ROLS Y(0),R(0), 2t
68(0), (15) AIC(0); 0 4 8 12
2) ,
j =0arg min{ Mr@ A d=id J2

o @4

=
——

PR 107

0



Z RS ETIER SN RIE B /DB S RS R T E N A 381

121

AICx10*

0.8

0 4 8 12
PEEA B x10°

2 AIC

=H

\ ROLS QR

AlIC )

(References):
[1] Zhang Qinghua, Albert Benveniste.- Wavelet networks
[J]. IEEE Trans on N eural N etworks,1992,3(6): 889-
898.
Chen S, Billings SA, Luo W. Orthogonal least squares

8}
—

methods and their application to non-inear system
identification [ J|. Imt J Comirol, 1989, 50 (5): 1873-
1896.

[3

—_—

Chen S, Billings S A. Neural networks for nonlinear
dynamic system modeling and identification[ J]. Int J
Control, 1992, 56(2):319-346.

Zhang Qinghua. Using wavelet network in nonparamet -

[4

—_—

ric estimation[J1. IEEE Trans on Neural Networks.,
1997, §(2): 227-236.
[5

—

Gomm J B. Selecting radial basis function network cen—

ters with recursive orthogonal least squares training

[J1. IEEE Trans on Neural Networks,2000, 11(2):

306-314.

[6] Kugarajah K, Zhang Q. Multidimensional wavelets
frame[J]. IEEE Trans on Neural Networks, 1995, 6
(6): 1552-1556.

[7] Leontaritis I J, Billings S A. Model selection and vali—

dation methods for nonlinear systems|[J]. Im J Con-

trol, 1987,45( 1) : 311-341.

(EE%E 377 W)

5 4 w

(References):

[1] Kuntze H B, Jacubasch A, Richalet J. On the predic—
tive functional control of an elastic industrial robot[ A].
Proc of 25th CDC[C]. Athens, 1986. 1877-1881.

[ 2] Richalet J, Abuel Ata-Doss S, Arber D, e al. Predic—
tive functional control: Application to fast and accurate

robots[ Al. Proc of TFAC 10th World Congress| C1.

Munich, 1987. 251-258.
[3] , ,
[J1. ;
1997,17( 1) : 23-28.
(Fan Yongsheng, Xu Zhigao, Chen Laijiu. Study of
adaptive fuzzy control of boiler superheated steam tem-—
perature of based on dynamic mechanism analysis[J].
Proc of the CSEE,1997,17(1):23-28.)
[4] , :
[J]. ,2001, 18(4): 559-563.
(Zhang Quanling, Wang Shuqing- Studies and applica-
tions of predictive functional control in temperature

tracking of chemical reactors[J]. Conirol Theory and

Applications,2001, 18(4) : 559-563.)



